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Water Plant Superintendents - - 
Save $45 a month per million gallons 
of water treated 











The new Beach Filtration Plant at Hamilton, Ont., where four Dorrco Flocculators are being installed. 





|" YOU save only one grain per gallon in the amount of 
alum used as coagulant, you save $1.50 per million gallons, 
at present prices. $450.00 a month at a 10 m.g.d. plant! 


You can make this saving by using Dorrco Flocculators in 
your existing sedimentation basins. In fact you will probably 





save twice that amount. Results from plants where Flocculators 
“Use the Dorr Way” are in operation show average savings in chemical consump- 


a a tion of over two grains per gallon. 


Dorr Detritors In addition to this direct saving, Dorrco Flocculators: 
Dorrco Screen Units 


Buse Chesliees increase the settling rate of the flocs—improve the quality of 


Dorrco Settlers water going to the filters so that filter capacity is increased 
Dorr Thickeners 50%—save wash water by doubling the length of filter runs. 
Dorrco Aerators 

Dorrco Distributors Let us prove these facts for you. Without any obligation we 
Dorr Digesters will be glad to have an engineer demonstrate the Flocculator 


Barnes Plunger Sludge Pumps 


Oliver United Sludge Filters right in your own plant. Write to our nearest office. 


Dorrco Flocculators 


| THE DORR COMPANY, Inc. 


Engineers - 247 Park Avenue, New York 
Chicago . Denver . Los Angeles . Toronto 
Affiliated with OLIVER UNITED FILTERS INC. 
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Klearit can be introduced at any 
point in the filtration system. 


LEARIT assures good appearance and palatability of water. 
This new carbon positively removes all unpleasant flavors and odors. 
Where Klearit is used the water supply is rendered clear, sparkling 
and pleasing to taste and sight. 


The use of Klearit entails no troublesome technic. It does not clog 
the filter. Its use makes possible longer runs between cleanings. In- 
vestigate this new carbon which is the most modern thing in water 
supply engineering today. 
THE JENNISON-WRIGHT COMPANY 
Toledo, Ohio 


Branches in All Large Cities 


KLEARIT 


Do you mention WATER WORKS AND SEWERAGE when writing? Please do. 
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Y Suporte 


to Water Works Officials... 


who expect to correct taste and 
odor conditions with carbon! 











WAREHOUSE STOCKS of 
Aqua NUCHAR 


are carried by the following, 
who can make prompt delivery 


BROOKLYN, N. Y. 
Brooklyn Terminal Stores, Inc. 
Foot of North 10th Street 


CHICAGO, ILL. 
Crooks Terminal Warehouse Co. 
14th Place and Canal Street 


DALLAS, TEXAS 
Interstate Fireproof Storage & 
Transfer Co., 301 N. Market St. 


HOUSTON, TEXAS 
Houston Central Warehouse Co., 
San Jacinto & Commerce Streets 





KANSAS CITY, MO. 
Crooks Terminal Warehouse, 
1104 Union Avenue 


MEMPHIS, TENN. 
Patterson Transfer Company 
24 North 2nd Street 


NEW ORLEANS, LA. 
Dietrich & Wiltz, Inc. 
200 N. Peters Street 


ST. LOUIS, MO. 
St. Louis Terminal Warehouse 
Company, 826 Clark Avenue 


TORONTO 2, ONTARIO, CANADA 
J. Van Benschoten Co., Standard 
Warehouse & Mercantile, Ltd. 


LOS ANGELES, CAL. 
Braun Corporation, Ltd., 
2260 East 15th Street 


SAN FRANCISCO, CAL. 
A. C. Lo Prest, 
550 8th Street 











Now that you plan to try this corrective, 
remember that the amazingly successful and 
low-cost results you have read and heard so 
much about have been secured with ACTI- 
VATED Carbon (Aqua Nuchar). 


Inactive carbon will not get those results. Its 
use is a step backward in water works prac- 
tice. 


The one sure course is to specify and insist 
on getting Aqua NUCHAR Powdered Acti- 
vated Carbon. NUCHAR usually gets 
quick results at astonishingly low cost—in 
some cases on record as low as 28c per mil- 
lion gallons treated. 


Aqua NUCHAR offers the additional ad- 
vantage of stabilizing sludge, retarding 
putrefaction. It is readily diffusible and a 
big aid to coagulation. 


Industrial Chemical Sales Company, Inc. 


230 Park Avenue, New York... 
and 205 W. Wacker Drive, Chicago 


AQUA 


NUCHAR 


Powdered Activated Carbon 








You Have Made it SAFE 


. NUCHAR Will Make It PALATABLE 








When writing to advertisers please mention WATER WoRKS AND SEWERAGE—Thank you. 
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STRAIGHTLINE EQUIPPED 
“One of the Finest Little Plants in the Country” 


New Canaan, Conn. 


Activated Sludge Plant 


(Thomas F. Bowe, Consulting Engineer) 


A beautiful Link-Belt equipped plant that de- 
livers a very good effluent. The suspended solids 
in the influent vary from 80 to 140 P.P.M., and 
the B.O.D. varies from 100 to 250 P.P.M. The 
effluent has at all times the clear sparkling ap- 
pearance of drinking water. It has a dissolved 
oxygen content of 5 to 10 P.P.M., and a B.O.D. 
of not more than 8 P.P.M. 


The plant is designed for a flow of 500,000 
G.P.D. The mechanical equipment consists of a 
Type “C” combined screen and grit chamber, 
Straightline Collectors in the primary and final 
tanks, and Straightline Aerators in the two aera- 
tion tanks. The power consumption of the five 
units is only about 162 K.W. per day. 


The Type “C” Combined Screen and Grit 
Chamber has thoroughly proved its value for 
medium and small activated sludge plants. 
Straightline Collectors and Aerators are made 
in sizes to suit any requirements. 

4542 


LINK-BELT COMPANY 


Philadelphia, San Francisco, 


2045 West Hunting Park Ave. 
Pershing Road 


Offices in Principal Cities 


400 Paul Ave. 
Toronto, 


Chicago, 300 West Eastern Ave. and Leslie St. 
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The type “C” Straightline Screen and Grit Chamber 


LINA-BELT 


SCREENS ™ COLLECTORS ®™ AERATORS ® GRIT CHAMBERS ® ROTARY DISTRIBUTORS 





Please mention WATER WORKS AND SEWERAGE—it helps. 
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DO IT WELL” 


> 


A barber, performing his unassuming but skillful 





job, reflects quite aptly that theme which modern 
industry finds so valuable... specialization . . . doing 


one thing well. 





At EBG, the “one thing” we do is manufacture 
and service Liquid Chlorine. We specialize, and so we 
are able to do full justice to this manufacturing job 


...to make EBG Liquid Chlorine, and make it well. 


oo 
pas ELECTRO BLEACHING GAS CO. 


Pioneer Manufacturers of Liquid Chlorine 
Main Office: 9 E. 41st St., New York, N. Y. 
Plant: Niagara Falls, N. Y. 


Yes—we would like you to mention WATER WORKS AND SEWERAGE, 
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CALCOAG 


A Soluble Ferric Sulphate 


in 


DRY and GRANULAR 


physical form which does not cake under 
reasonable storage conditions. 
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ALCOAG is soluble in twice its own weight of 
cold water, with stirring, to produce non-fuming 
solutions, stable and easily fed to point of treatment. 


It is effective in coagulation of water or sewage 
solids,—as compared with other commercial sulphates 
or chlorides, in proportion to its comparative mole- 
cular weight and can, in general, be secured at 


comparable prices. 


The Calco Chemical Company 


INCORPORATED 
A Unit of American Cyanamid Company 


BOUND BROOK, N. J. 


Boston Philadelphia New York Charlotte 





























Do you mention WATER WORKS AND SEWERAGE when writing? Please do. 
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FERRIC IRON 


A GILeETTE PUBLICATION 


COAGULATION OF SOFT WATER 


By EARL C. CRAIG‘ and ELWOOD H. BEAN: 


tant role in the natural clarification of soft waters 

the use of iron compounds as coagulants in the 
treatment of such waters by man has been negligible 
until very recent times. Two factors have been responsi- 
ble for this: one is that the cost of aluminum sulphate 
has been much less than the cost of ferric iron com- 
pounds; the other is the fact that alum will produce a 
floc and clarify waters in the acid state in which they 
are found; the only iron compound which was known to 
have this power was ferric chloride and the cost of that 
was prohibitive. Changes in manufacturing processes 
within modern times have, however, made available ferric 
iron salts which are now obtainable at very reasonable 
prices. Thus, one of the main obstacles to the use of 
iron compounds has been eliminated. 

Properties of iron compounds which used to stand 
against their use are the very properties which are now 
desired in a coagulant for soft water. The change has 
been caused not alone by discovery of new adaptations 
to water treatment but also by changes in what is de- 
manded of a modern treatment plant, a higher quality 
of water expected or demanded by the water consumer, 
whether he be a householder, boiler user, laundry oper- 
ator, or factory owner. Today, water must not alone be 
safe and free from color and turbidity, it must also be 
free from less apparent impurities. Its characteristics, 
when discharged from the tretment plant, must be such 
that it will not attack pipes nor develop red water in 
isolated sections of the distribution system. Neither may 
there be present any mineral or organic materials which 
will tend to subsequently precipitate, producing sediment 


\ LTHOUGH iron compounds play such an impor- 


1Superintendent Scituate Division, *Chemist in Charge, Filtration 
Plant, Department of Water Supply, Providence, R. I. 


in the pipe system or interfere with manufacturing 
processes or domestic usage. The first three of these 
requirements have long been established and may readily 
be attained with most soft waters if they be coagulated 
with aluminum sulphate. The later requirements are 
either difficult or impossible to meet when using this 
coagulant. 

At Providence, Rhode Island, the municipally owned 
Water Works supplies about 335,000 consumers, located 
in five cities or towns. The source of the water is known 
as the Scituate Supply, having a catchment area of 92.8 
square miles and capacity of about 85 million gallons 
daily. The consumption of water at the present time 
averages about 25 million gallons daily. Principal features 
of the development include a deepwater impounding 
reservoir of 37,000 mil. gals. capacity, with 32-ft. avg. and 
87-ft. max.-depths; a rapid-sand mechanical filter plant 
of 48 m.g.d. capacity; high and low service covered dis- 
tribution reservoirs of 12 m.g. and 40 m.g. capacity, 
respectively ; and about 500 miles of aqueducts and pip- 
ing. The reservoir water is very soft; has low alkalinity, 
little turbidity. Bacterial pollution and microscopic or- 
ganism troubles have not been great so far. Color varies 
between 15 and 75 parts per million. 

The supply was first drawn upon in September, 1926, 
the water being coagulated with alum and the final ef- 
fluent receiving a dose of lime to promote stability (non- 
corrosiveness) of the water in the distribution system, 
to which incidentally is now connected more than 40,000 


lead service pipes. Through 1927, 1928 and 1929 the 


alum treatment was continued with a gradual reduction 
in alum dosage to 0.45 of a grain per gallon and gradual 
increase in final effluent pH from 7.4 to around 8.0. To 
secure this effect lime was added to the aerated filter 
effluent. 
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Fig. 1—Schematic Layout of Providence Filtration Plant and Detail Sketch of Continuous Method of Chlorinating Copperas 


In the fall of 1929, however, it became apparent from 
an increasing number of complaints concerning the qual- 
ity of water at dead-ends, or portions of the distribution 
system having little circulation, that corrosive tendencies 
were developing in those portions of the system. A de- 
tailed investigation and study of conditions revealed that 
where circulation was restricted the iron content in- 
creased and the water became colored, enough in some 
cases to be classified as a red-water condition. It was 
also found that a sediment, containing calcium, aluminum, 
iron and manganese, had deposited within the covered 
distribution reservoirs. Later, an investigation of condi- 
tions at the impounding reservoir revealed the presence 
of from 0.05 to 0.75 p.p.m. of manganese in the water 
held in storage. 

Raising the pH value of the plant effluent to around 
9.0 during December, 1929, appeared to produce some 
improvement, although not markedly so at first. After- 
ward it was found that with the pH value maintained at 
about 9.3 red-water tendencies were largely eliminated, 
but a new difficulty was encountered. The rapid deposi- 
tion of manganese in the system with the pH at this 
point, more than offset the advantage gained. At a pH 
of 8.0 to 8.5 precipitation of manganese from an other- 
wise satisfactory water began and increased with in- 
creasing pH value until at pH 9.3 precipitation of man- 
ganese was practically complete. Removal of this man- 
ganese with the coagulant then in use could not be accom- 
plished because aluminum sulphate (filter alum) will 
not coagulate soft waters effectively in the range of pH 
necessary for removal of manganese. Alkali could not 
be applied prior to filtration because its use resulted in 
peptization and re-solution of color and floc, which would 
pass through the filters. 


Iron Coagulants Studied 


The problem of eliminating manganese and of securing 
a stable plant effluent was studied intensively during 
1930. It was finally decided to abandon temporarily the 
alum-lime treatment for a new form of treatment : name- 
ly, the use of iron sulphate (copperas) and lime. The 
change was made in August, 1931, and dosages used were 
as low as 0.15 g.p.g. copperas and 1.15 g.p.g. lime just 
before the fall reservoir turnover, to as high as 1.5 g.p.g. 
copperas and 1.2 g.p.g. lime, following the turnover in 
November, when coagulation was most difficult. The 
copperas was applied to the raw water which was then 
immediately aerated.* Hydrated lime was then applied 
to produce a pH near 10. During passage through the 
mixer and the sedimentation basins (two day retention) 
most of the manganese was removed and the remainder 
was removed by the filters. The chief difficulty encoun- 
tered was met in handling the copperas which formed 
lumps in the storage bins. 

This probably represents the first successful applica- 
tion of the iron-lime treatment ever made to a soft- 
colored water on other than an experimental basis. This 
treatment was continued from August, 1931, to May, 
1932, and despite the prophecies of many and conclu- 
sions previously drawn by various experimenters, it 
proved to be a practicable treatment for such a water, 
producing a filter effluent with pH of 9.6, color of 9, 
hardness under 40, iron content of 0.10 p.p.m. and with 
very stable (now corrosive) characteristics. 


*See front cover illustration. 
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Fig. 2—Effect of Chlorinating Copperas 


Chlorinated Copperas Tried 

In May, 1932, continuous chlorination of the copperas 
solution was tried, producing the so-called “chlorinated- 
copperas.” (See Fig. 1.) In applications of this coagu- 
lant elsewhere except in conjunction with softening proc- 
esses coagulation has usually been produced in slightly 
acid or neutral solution. At Providence the raw water, 
treated with chlorinated-copperas, is aerated to release 
gases and then lime is applied to produce a pH of ap- 
proximately 9.7—a distinctly alkaline reaction. This is 
done for two reasons; first, manganese will not be com- 
pletely removed at pH below 9.2; and second, because 
subsequent corrosion of the distribution system is not 
completely prevented at pH below 9.3. 

The principal purpose of introducing chlorine into the 
treatment was to reduce the cost of chemicals. It was 
found that less copperas was required if the iron be 
oxidized to the ferric state. Less alkali was also required 
because a lower pH can be maintained and the total 
chemical cost was reduced by 20 per cent. In this con- 
nection it should be noted that the raw water is drawn 
from the bottom of the impounding reservoir at all times. 
This is done for three reasons: first, micro-organisms 
are avoided ; second, the temperature of this deep water 
is much lower in summer and water delivered at taps in 
the distribution system is cooler and therefore more 
palatable ; and third, advantage is taken of the content of 
natural coagulants (dissolved iron and manganese) in 
this water near the reservoir bottom. Their presence re- 
duces the consumption of purchased coagulant very ma- 














Fig. 3—Novel Design of Raw Water Aerator 


303 


terially and in the early fall the quantity of iron and 
other natural coagulants present is such that the need 
for purchased coagulants is practically eliminated. Ovxi- 
dation of these natural coagulants (principally ferrous 
compounds) to the higher form by use of chlorine has a 
definite value in the treatment. 


Other Benefits Derived 


Besides reduction in costs, the change to chlorinated- 
copperas for coagulation brought several desirable im- 
provements. Use of ferric iron causes much quicker 
formation of floc, giving quicker precipitation in the 
sedimentation basins and greater removal of material 
during the sedimentation period which has resulted in 
materially longer filter runs than were obtainable when 
using copperas without chlorine. Ferrous coagulants re- 
quire a certain period, several minutes preferably, of 
contact with raw water allowing complete hydrolization 
of the iron compound before the application of the al- 
kali. Ferric coagulants require a period so short as to 
be difficult of determination. Practically, a thorough 
mixing of the ferric coagulant with the water is all that 
is required before alkali dosing. This factor as well as 
the quicker floc formation and more complete precipita- 
tion mentioned above, make ferric compounds the more 








Fig. 4—Circular Mixing Tank in Center Between Two Coagu- 
lation Basins of 31 m.g. and 94 m.g. Capacities 


adaptable and desirable as well as the most economical 
coagulants for Providence conditions. 

The effluent produced by use of the ferric coagulant 
is of better quality than that produced when copperas 
and lime was used. Since less coagulant and less alkali 
is required the total soap hardness averages about 30 
p-p.m. only, the pH is 9.3, color 9, iron 0.05 p.p.m. or 
less and manganese none; calcium and sulphate are both 
reduced. The effluent is stable and practically no precipi- 
tation takes place in the system. Action on piping is 
reduced to the point of complete elimination of red- 
water in the cast iron mains. The total number of com- 
plaints received from consumers is now approximately 
one-tenth the number received before the adoption of the 
improved iron coagulation. 


Ferric Chloride Tried 


A ten-day experiment on a plant scale, using ferric 
chloride as the coagulant, showed that the properties of 
ferric chloride and chlorinated-copperas, so far as plant 
operation is concerned, are so nearly the same that they 
may be used interchangeably on the basis of the actual 
iron content, the only material change which may be ex- 
pected in results produced, being the exchange of a cer- 
tain amount of sulphate for chloride in the effluent. 
Laboratory experimentation has shown that on this soft, 
colored water, nearly free from turbidity, the efficiency 
of the several ferric iron compounds tried, when com- 
pared on the basis of their iron content, are all within 
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10 per cent of being of equal value. This applies to the 
three compounds which hold promise of availability for 
water treatment, viz.: chlorinated-copperas, ferric chlo- 
ride, and ferric sulphate. 

These facts are of the utmost interest inasmuch as 
these three compounds now show real promise of becom- 
ing competitively available on the market, in certain 
localities at least. “Chlorinated-copperas” is probably 
the cheapest in most localities but preliminary quotations 
recently received at Providence on solutions of ferric 
chloride were rather attractive and still more recently a 
by-product known as “Calcoag,” containing 85 per cent 
anhydrous Ferric Sulphate, granular in form and dry 
enough to be handled in dry-feed apparatus has appeared 
on the market. Tests so far indicate this to be a very 
desirable product which will compete with chlorinated- 
copperas on the basis of efficacy and costs. With some 
modifications to provide in the matter of feeding ferric 
chloride liquor there now appears to be three ferric co- 
agulants available on a competitive basis. The advan- 











Fig. 5—One of Filter Control Tables 


tages from use of ferric iron coagulants in the treatment 
of the Providence water are now so well established 
that there is no question but that their use, in one form 
or another, will be continued. 

The copperas for producing chlorinated-copperas will 
average 0.7 grains per gallon and the total chemical cost 
(including lime and chlorine) for this process of water 
treatment is around two dollars per million gallons at 
Providence, with very little difference in cost indicated in 
case ferric chloride or ferric sulphate should be used 
instead. 

v 


5|st Annual Convention New England 
Water Works Association 


The 5lst ‘annual convention of the New England 
Water Works Association will be held Sept. 27 to Sep. 
30 at Springfield, Mass., with headquarters at the Hotel 
Kimball. The New York Section of the American 
Water Works Association will meet jointly with the 
N. E. W. W. A. at Springfield. The program of the 
convention follows: 


TUESDAY, SEPTEMBER 27 
Forenoon 
10 a. m. 
Afternoon 
2 p.m. Description of the Springfield Water Works, E. E. 
Lockridge, Chief Engineer. 
The Cobble Mountain Dam, Harry H. Hatch, Division 
Engineer. 
The West Parish Filtration Plant, Herbert F. Salmond, 
Chemist. 
The Cobble Mountain Power Development, Herbert A. 
Moody, Hydraulic Engineer, Turner’s Falls Power and 
Electric Company. 


Opening, reports, etc. 
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Evening 
9 p.m. Reception and dance. 
Assoc. ) 


(Courtesy Manufacturers’ 


WEDNESDAY, SEPTEMBER 28 
SUPERINTENDENTS’ Day 


Forenoon : General Discussions upon Meters, Water Main Clean- 
ing and Water Consumption, opened by following papers : 

9 a.m. Testing Meters at Hartford, Connecticut, W. A. Gent- 
ner, Office Engineer, Water Bureau, Hartford. 

10 a.m. Experiences with Water Main Cleaning, Arthur T. 
Clark, Chief Engineer, Greenwich Water Company, Green- 
wich, Connecticut. 

11 a.m. Water Consumption in American Cities, A. Prescott 
Folwell, Editor, Public Works, New York City. 

Noon 

12:30 p.m. Ladies’ Luncheon and Bridge. (Courtesy Manu- 
facturers’ Asso.) 

Afternoon: General Discussion upon Tastes and Odors in 
Water Supplies, opened by following papers: 

2 p.m. Use of Activated Carbon in the Water Works Field, 
F, E. Stewart, Industrial Sales Company. 

3 p.m. Experiences with Chlorine-Ammonia Treatment. To 
be announced later. 

4 p.m. Aeration in Water Treatment, Herman B. Anderson, 
Vogt Bros. Mfg. Co., Louisville, Ky. 

Evening 


7 p.m. Dinner Dance. (Courtesy Manufacturers’ Asso.) 


THURSDAY, SEPTEMBER 29 


Excursion to Springfield Water Works 
Evening : ; 
9 p.m. Smoker. (Ladies invited.) Courtesy Manufacturers’ 


Assoc. 
FRIDAY, SEPTEMBER 30 
Forenoon 
9 a.m. The Recent Drought in New England and its Effect 
on Water Supplies of Southern New England, Caleb M. 
Saville, Chief Engineer, Hartford Water Bureau. 
10 a.m. Manganese in Impounded Water Supplies, Robert 
Spurr Weston, Consulting Engineer, Boston. 
11 a.m. The Mechanical Conditioning of Treated Waters, 
R. S. Rankin, The Dorr Company, New York City. 
Afternoon 
Left free for inspection trips to local points of interest. 


. 
A Pumping Station and Filtration Plant 
That Operates 20 Hours Per Day 


Without Steam or Electric Power 

A new item in the New York Evening Sun calls atten- 
tion to the remarkable pumping capacity of the lowly 
bivalve—Mr. Oyster. It goes on to say that the oyster 
works at its pumping job 20 hours out of each day and 
the remaining 4 hours he just loafs, and loafs, and loafs. 
Another thing of interest is that he has no wife. 

Mr. Oyster pumps water into himself and pumps it 
out again and a steady going oyster, that does not fall 
asleep on the job, will pump water thus at the rate of 
two gallons per hour—i. e., 40 gallons per 20 hour work- 
ing day. 

Mr. Oyster also operates an efficient filtration plant 
within his shell. Every bit of the water pumped in is 
filtered during its passage through the gills and through 
its recirculating capacity an oyster will quickly remove 
the turbidity from water with which it is surrounded. A 
very few oysters will quickly clear up a barrel of turbid 
water. 

The oyster does not pump for the fun of it. He pumps 
the 40 gallons of water per day as a life sustaining oper- 
ation because it is dependent upon the algae and other 
materials filtered out of the water as its food supply. 
Few people appreciate the fact that the flavor and plump- 
ness of an oyster is dependent upon the nature and quan- 
tity of algae which exist in the water surrounding the 
oyster beds. Further than being an algae and turbidity 
remover, the oyster removes bacteria and even metallic 
salts such as copper, arsenic, etc., from the water. What 
a purification plant! 
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OPERATING RESULTS OF FIVE SEWAGE 


TREATMENT PLANTS IN 


By H. E. HUDSON, Jr. 


Sanitary Engineer, Department of Public Works, 
City of Chicago 


age treatment works of the Sanitary Districts 

of Bloomington and Normal, Decatur, Elgin, 
Springfield, and Urbana-Champaign. Four of the plants 
have Imhoff tanks and trickling filters, one having pre- 
aeration units in addition. The fifth is an activated 
sludge plant. The sewages include domestic, combined, 
and combined and industrial wastes. 


Description of Treatment Works 


The Bloomington and Normal plant is located 2% 
miles southwest of Bloomington. The two cities have 
a combined system of sewers which originally termi- 
nated in Sugar Creek or its branches. An intercepting 
sewer now parallels this creek, bringing the flow from 
the combined sewers to the treatment works. All the 
sewage treated is pumped. The plant comprises the 
following: coarse screens, grit chambers, pumping sta- 
tion, Imhoff tanks, sludge drying beds, dosing tanks, 
trickling filters and secondary settling tank. Figure 1 
shows a portion of the plant. 

The Elgin plant is situated on the banks of the Fox 
River. Combined and separate sewers conduct the sew- 
age which has been pumped at several points through- 
out the city to an interceptor. The sewage finally reaches 
the works through a pressure main discharging into the 
grit chamber. 

The treatment plant comprises the following units: 
grit chambers, Imhoff tanks, sludge drying beds, dosing 
tanks, trickling filters, and secondary settling tanks. The 
latter are bypassed during the winter months because 
there is flow enough to provide adequate dilution with- 
out use of these units. 


The Urbana-Champaign plant is located in the north- 
east corner of Urbana on the south bank of the Salt 
Fork Creek, about a mile from the business district. Sit- 
uated as it is, close to the city and on low ground, there 
is no necessity for pumping the sewage at any point 
during its flow to the plant. The works are composed 
of Imhoff tanks, dosing tanks, trickling filters, and a 
secondary settling tank. 

Urbana and Champaign have a separate system of 
sewers, the flow from which is brought to the treatment 
plant through a pair of intercepting sewers. One of the 
interceptors has a diameter of 30 ins. and the other, a 
diameter of 18 ins. 


A large public park, owned by the Sanitary District, 
surrounds the treatment works. This park is naturally 
landscaped and well kept, and the structures are attrac- 
tive in appearance. The work expended in maintaining 
appearances is justified by the resulting public approval. 


The Decatur plant has pre-aeration units in addition 
to Imhoff tanks and trickling filters. It is located 2% 
miles west of the city and is on low ground on the north 
bank of the Sangamon River, a site which has been sur- 
rounded by a dyke for protection against floods. 

This treatment plant has coarse screens, grit cham- 
bers, Imhoff tanks, aeration tanks, intermediate settling 
tanks, dosing tanks, trickling filters, and a secondary 


A WIDE variety of conditions is found in the sew- 


ILLINOIS 


settling tank. Pumps are provided to lift the effluent 
to river level during flood stages. 

The flexibility of the plant enables operation of it in 
different ways. The plant has been operated with the 
aeration tanks as activated sludge units, and again as 
pre-aeration units to relieve the load on the sprinkling 
filters. Hatfield finds that there seems to be little differ- 
ence in the quality of the effluent resulting from such 
changes in operation.*® 

The activated sludge plant is at Springfield, about 
31%4 miles north of the city, on low ground adjoining 
Spring Creek. The flow from combined sewers is con- 
ducted to the treatment works by interceptors. While 
the plant is not complete as originally planned, it gives 











Fig. 1—Screens, Grit Chambers, Pump House, Sludge 
Pump House and Part of Secondary Settling 
Tanks at Bloomington, I[Il. 


at least primary treatment to all the sewage flowing to it 
and complete treatment to a part of the settled sewage. 
The works include the following: coarse screens, grit 
chambers, primary settling tanks, aeration tanks, final 
settling tanks, digestion tanks, and sludge drying beds. 


Character of Sewages 


The ‘treatment plant at Urbana-Champaign handles 
domestic sewage of medium strength, the flow coming 
entirely from separate sewers. The average flow is 87 
gallons per capita per day, except in 1930, during 
drought, the flow was only 70 gallons per capita per day. 
The sewage represents a population-equivalent of 29,800 
persons, which is less than the actual population of the 
district served. 

Since the sewage is entirely of domestic origin, the 
grit content is low, but the suspended matter content, 
which consists largely of particles of organic matter, is 
average. The sewage is not pumped until after it has 
received primary treatment, consequently the suspended 
matter is unaffected by any turbulence other than that 
which ordinarily occurs in the sewers. 

The combined sewage treated at Bloomington is weak 
because of the few industries contributing wastes. How- 
ever, the canning factory, the largest industry, adds a 
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waste at certain times of the year which causes a marked 
rise in the hydrogen ion concentration. The average 
daily flow to the plant, 132 gallons per capita, when 
compared to the average daily per capita water consump- 
tion of 80 gallons, indicates that a considerable portion 
of the sewage comes from ground water infiltration and 
surface water. This latter observation is borne out by 
the presence of large quantities of grit and mineral mat- 
ter in the sewage, and by the fact that large quantities 
of leaves collect on the screens at certain times. 


The sewage treated at Springfield is moderately 
strong, having a bio-chemical oxygen demand of 166 
p.p.m. There are only a few industries in the city that 
add any considerable quantity of waste to the sewage 
flow. A large portion of the sewage comes from ground 
water infiltration and surface water, for large quantities 
of grit are present in the raw sewage. These factors 
combine to produce a population-equivalent of 60,800-— 
less than the actual population of the district served. 


The treatment works at Elgin, on the other hand, has 
several industries contributing to the combined flow it 
receives. As a result, the sewage is fairly strong. It 
had a population-equivalent of 55,000 persons in 1930, a 
quantity 57 per cent greater than the actual population. 


The sewage arrives at the plant a long time after it is 
discharged into the sewers, and is, therefore, often stale. 
Moderate quantities of suspended matter are present in 
it. This matter consists of very light and small particles 
as attested by the low settable solids content. This may 
be attributed to the fact that the sewage at Elgin is all 
pumped to the plant, and that it is necessary to pump 
most of it twice, a process which may tend to pulverize 
suspended particles. The only treatment which the sew- 
age receives before pumping is screening. 

At Decatur a starch works contributes industrial 
wastes to the sewage. However, it applies a reclama- 
tion process to the wastes it produces, lowering their 
strength to such an extent that the sewage is only fairly 
strong. The population-equivalent of the flow reaching 
the plant is only 35 per cent greater than the actual 
population. The starch wastes discharge into the sewers 
at a higher temperature than that of ordinary sewage, 
raising the temperature of the plant influent. The sew- 
age contains a normal quantity of suspended matter. 


Good efficiencies are secured at all five of the above 
treatment works, although at Elgin the population-equiv- 
alent reduction efficiency dropped in 1930 to 71.2 per 
cent due to a greatly increased load. The data on the 
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operation efficiencies of the treatment plants, expressed 
as population-equivalents, are given in Table I. 


Screens and Grit Chambers 


It is not customary to treat screenings at any of the 
plants covered in this article, although at Urbana-Cham- 
paign, lime is added to them while they are stored await- 
ing burial. They are usually disposed of as soon as pos- 
sible after collection. Grit chambers have been provided 
at the plants treating combined sewage. Most of these 
have sloping bottoms which keep a uniform velocity 
throughout and which, at the same time, allow collection 
of larger quantities of grit between cleanings than the 
flat-bottomed type of chamber. Some difficulty has been 
experienced with the operation of the grit chambers 
because they have been designed to anticipate greater 
flows than those existing. In consequence, the veloci- 
ties are low enough to allow the deposition of putresci- 
ble matter with the grit. 


Imhoft Tanks 


As was mentioned above, four of the five plants are 
equipped with Imhoff tanks for primary treatment, while 
the fifth, Springfield, employs clarifiers. No undue trou- 
ble is experienced in the Imhoff tanks from improper 
distribution of sludge in the hoppers, as they are all 
designed with three hoppers per tank, and the flow 
through them can be reversed. At times, difficulties are 
encountered in these tanks because of foaming and ex- 
cessive scum formation. 

Temperature plays an important part in the Imhoff 
tank operation. It is seen that the plant at Decatur 
treats warm sewage, and the effect may be readily noted 
in the operation of the primary treatment devices. Good 
digestion is secured all year around while at some of the 
plants sludge digestion practically ceases during the 
winter. This condition has meant much to Decatur, for 
the Imhoff tanks there have been overloaded at times. . 
In 1927 the sludge digestion capacity of the tanks was 
0.97 cu. ft. per capita, based on the population-equiva- 
lent of the raw sewage, while the actual present capacity 
due to reduced industrial wastes, is 3.17 cu. ft. per 
capita. 

Elgin, which has a sewage of a lower temperature 
than that of the other plants in this study, has experi- 
enced trouble from lack of capacity. Each winter the 
sludge accumulates to or above the slots in the tanks. 
It has been shown that the rate of gas formation varies 
directly with the temperature, and that gas production 
varies with the rate of digestion. Also, the temperature 





TABLE I—POPULATION EQUIVALENT DATA 


--Bloomington— 
1929 1930 
Population served wt 38.6 
Population equivalent of raw sewage.. 29.2 23.4 
Population of plant effluent x 2.4 
13.1 10.6 
12.7 10.4 
25.9 21.0 
44.8 
43.5 
88.7 


Plant 
Year 


Population equivalent reduction 
by various processes 


45.3 
44.4 
89.7 


Percent reduction of population 
equivalent from raw sewage 


MUAw> Myuaw> 





-— 


1928 


166.0 d : 
10.7 : , 8.6 
34.8 ; 

59.8 


Spring- Urbana- 
field Champaign 
1930 1930 
71.8 41.8 
61.0 30.0 
25.7 1.4 
16.2 14.9 

(41.2) soakt 
ia 11.0 
ae 

28.6 


49.3 
36.5 

9.0 
95.4 


Eien 
1929 1930 
wet 35.0 
41.7 54.7 
16.0 
18.1 
20.4 
38.6 
33.7 
37.5 
71.9 


) re 
1929 1930 
11.5 

21.5 

33.0 

27.6 

51.5 

79.2 


(55.8) 
35.2 
26.5 

(67.4) 


(91.5) 
57.7 


NOTE: The above population equivalents and populations are expressed in thousands, and are all based on a figure of 0.17 Ib. 


of bio-chemical oxygen demand per capita per 24 hours. 
A—Primary treatment. 
B—Aeration and settling. 
C—Trickling filters. 


D—Secondary settling. 
E—Total treatment. : 
()—Indicate theoretical efficiency under complete treatment. 
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TABLE II—BIO-CHEMICAL OXYGEN DEMAND 
OF RAW SEWAGE, 1930 


Spring- Priced 
i Decatur Elgin field hampaign 
—— rrr u O83 166 on 





of digestion, in almost all cases, is practically the same 
as that of the sewage treated. Therefore, it is obvious 
that temperature of the sewage has a direct bearing on 
the digestion and degree of purification obtained by Im- 
hoff treatment. This explains to some extent the lower 
efficiency of the treatment at Elgin. 

Taking the bio-chemical oxygen demand, shown in 
Table Il, as the index of strength, Bloomington treats 
the weakest sewage. 

Settling Tank Efficiencies 

The Bloomington plant attains a high efficiency in its 
45.3 per cent reduction of population-equivalent by the 
primary treatment. Urbana-Champaign also reduces 
the population-equivalent materially, the reduction being 
49.3 per cent. Emphasis must be placed on the fact 
that these two plants, securing the best reduction of 
population-equivalent, are not loaded to nearly their ca- 
pacity, while the others are treating more and stronger 
sewage in proportion to the equipment available. The 
reduction at Elgin is small by comparison, but the 
strength of the sewage treated there is far greater. It 
would appear that the experience at Decatur conflicts 
with this, since the sewage is weaker and the reduction 
obtained is low, but the Imhoff tanks there are treating 
a flow considerably larger than that for which they were 
designed. The flowing-through chambers in Decatur’s 
ptimary tanks had a retention period of 1.15 hours under 
1930 conditions, while that at Bloomington and Urbana- 
Champaign was three times as long. 

Table III shows the efficiency of the primary treat- 
ment in removing solids. Further reason for the low 
efficiency of the treatment at Elgin may be found in the 
low gravity of much of the suspended matter which 
remains in suspension. The long sedimentation periods 
at Bloomington and Urbana-Champaign account for the 
high reductions of the suspended matter. 

The lower per cent reduction of suspended matter at 
Elgin closely matches the settling period and it is seen 
by comparison that the tank efficiency is good. 

The 46 per cent reduction which is obtained at Spring- 
field seems low. The primary settling basins there are 
equipped with continuous sludge removing devices. The 
agitation caused by these may account for the lesser 
efficiency than that obtained at Decatur with the same 
settling time, but at Decatur temperature plays a part. 
Suspended matter settles more quickly in warm liquor 
than in cold. The average sewage temperature at De- 
catur greatly exceeds that at Springfield, consequently, 
lower settling efficiency may be expected at the latter. 
This also is in part probably the reason for the smaller 
reduction at Elgin. 


Foaming Troubles 

In relation to the foaming in the Imhoff tanks, the 
reaction of the sewage is of importance. A pH of 6.8- 
7.2 will induce good operation without foaming. When 
a plant has once begun operating and the sludge in the 


TABLE III—SETTLING EFFICIENCIES, PRIMARY 
TREATMENT, 1930 


. Blooming- 
City ington Decatur Elgin 
Percent removal 
of suspended 
SOHGS: cs:caset 68 57 52 46 56 
Period of reten- 
tion in hours. 3.33 1.15 2.52 1.18 4.63 





Spring- Urbana- 
field Champaign 
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digestion chambers is properly seeded, foaming is not 
apt to take place and a good pH will be maintained. If 
it is necessary to start the plant without seeding the 
sludge, violent foaming may occur. Such a situation 
may arise in the case of a new plant or of an old plant 
which has been shut down for some time. In the latter 
case, the sludge in the digestion compartments may have 
lost its seeding powers. Reaction control, by the addi- 
tion of lime, is advisable at such times, and, in most 
cases, tends to lessen the foaming and scum formation. 
The reaction of the sewage at Bloomington is affected 
in such a way as to reduce the pH to as low as 6.7 at 
times. When this condition exists, foaming is almost 
certain to begin and may become troublesome. Hatfield 
of Decatur, however, believes that the expense of adding 
lime to the tanks is not justified by the improvement ; 
that properly designed tanks will still give good results 
even when foaming. The operators are in disagreement 











Fig. 2—Scum on Imhoff Tanks at Decatur. Stop Planks 
Prevent the Passage of This Material Into the 
Effluent. The Gas-Collector Bells May 
Be Seen in the Gas Vents. 


over this, and most of them do add lime to their tanks 
at such times. Fig. 2 shows scum on the flowing through 
chambers of the Imhoff tanks at Decatur. This scum is 
prevented from getting into the effluent by scum bonds. 


Foaming is not due solely to the reaction of the sew- 
age. Other factors are of importance. Chief among 
these is the condition of the digestion chambers. In 
most plants, the digestion chambers fill up during the 
winter months, and when the temperature rises in’ the 
Spring, activity is increased, causing rapid formation 
of gas. Some times this change in activity seems to 
lead to the lowering of the pH in the digestion chambers 
and the acidity produces considerable carbon dioxide 
gas when reacting with the bicarbonates present. 


Trickling Filters 


The filters at the various plants are all operating well, 
although difficulties have been experienced with pond- 
ing on the surface of the filters. Chlorination is used to 
relieve such a situation. Smith at Elgin’® has found 
that by chlorinating the beds whenever they show signs 
of clogging he can entirely prevent the ponding of the 
filters. He adds chlorine gas by means of a regular 
chlorinating machine. At Bloomington good results 
have been obtained from use of chlerinated lime thrown 
into the dosing tanks. The chlorination is almost inva- 
riably followed by a heavy sloughing off of the organic 
matter surrounding the filter stone. 

Buswell’ and Rudolfs* have shown that almost all the 
bio-chemical oxygen demand reduction takes place in 
the upper six feet of filters. Since most filters are six 
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TABLE IV—LOADINGS AND EFFICIENCIES OF TRICKLING FILTERS 


Areaof Depth of 
Filters, Filters, 
Acres Feet 


City 
Bloomington and Normal 
Average 1.58 8.0 
Pan as 5 
3.05 
Average 1.50 
Urbana-Champaign 1.60 


*P. E. = population equivalent. 


Thous. Thous. 
Pounds Pounds P.E* 
Flow BOD BODRe-_ Load 
MGD Load duction per Acre 
per per Acre perAcre Dailyin  Dailyin Reduction 
Acre Thous. Thous. of BOD 
3.35 10.1 8.0 79,1 
3.08 815 
3.21 798 
3.42 69.2 
3.79 735 
3.42 733 
3.54 72.0 
2.79 71.4 
2.63 56.0 
2.71 63.7 
1.83 725 


P.E, 
Reduction 
per Acre 


Per Cent 
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feet or more in depth, it does not seem proper to express 
B.O.D. loads in terms of units of volume. 

The loads on trickling filters play important parts in 
producing good effluents as shown in Tables IV and V. 
For ordinary ranges of B.O.D. loads, the variation of 
efficiency in removing bio- 


as the average. This is to be expected because of the 
lower temperature of the sewage at Elgin and the high 
suspended matter content of the applied sewage. 

At Bloomington and at Urbana, good efficiency may 
be expected and obtains. These two plants treat weak 





chemical oxygen demand is 

slight: that is, the per cent | | 
reduction of oxygen demand 
is generally between 60 per 
cent and 80 per cent. Fig. 3 
shows the relation of load to 
removal. Rudolfs* shows a 
parallel relation for the 
B.O.D. reduction at Plain- 
field, N. J 
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used in the four Illinois 
plants passed a 2 in. ring and 
was retained on a 1 in. ring. 
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since it was graded to pass a 
2% in. ring and be retained 
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ence in size, giving a larger ° 
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surface area per unit volume 
for the stone used in Illinois, 
offers explanation for the 
difference between the curves. 
Study of this curve shows that the results of opera- 
tion of the trickling filters here discussed are not out 
of line. Decatur, treating a warm sewage and employ- 
ing preaeration, effects a treatment better than normal, 
while Elgin produces a reduction which is not as good 


TABLE V—TRICKLING FILTER EFFICIENCIES 
AND LOADINGS’, * 


Pounds BOD Pounds BOD 
Load per Reduction 
Acre per Acre 





Per Cent 
Reduction 
City of BOD 
Ohio Cities? 
Akron 
Alliance 
Canton 
Cleveland 
Columbus 
Delaware 
Fostoria 
Marion 
Plainfield, N. J.’ 


2,203 
1,384 
1,282 
1,150 


1,350 
1,630 
2,240 


55.5 
54.5 
55.5 


These data are taken from Hatch? and Rudolfs* and converted 
to loads per unit area of the filters. 


IN POUNDS B80D PER 
Fig. 3—Relation of Bio-Chemical Oxygen Demand Loads to Reductions in Trickling Filters. 
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ACRE PER DAY. 
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influents and, since their filter areas are ample, the loads 
are light. 

The insect nuisance, caused by the Psychoda fly, is 
combated by flooding the filters when possible. It isa 
theory that the Achorutes feed upon the larvae of the 
Psychoda, but Peterson* has shown that they will molest 
the larvae only if there is no other food supply. It is 
possible that the Achorutes, living on the filters at Illi- 
nois treatment plants, reduce the Psychodas somewhat, 
but the insects are still very numerous. 


Aeration 


No comparison of the aeration treatments given at 
Springfield and Decatur can be made because of the dif- 
ference in conditions. Table VI gives the data on the 
treatments. 

No endeavor is made to produce a completely stable 
effluent by aeration at Decatur because the liquor from 
this treatment flows to the trickling filters and oxidation 
is completed there. The aeration process is used to re- 
duce the load on the trickling filters and the bio-chemical 
oxygen demand reduction effected is between 30 and 35 
per cent. This is probably not a fair measure, how- 
ever, for it is thought that the pre-aeration treatment 
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TABLE VI—DATA ON AERATION TREAT- 


MENTS ee 

City -—————Decatur—————.__ Springfield 

aaa 1928 1929 1930 1930 
Time of aeration—hours 3.14 2.40 2.46 6.25 
BOD of influent......-. 256 152 111 122 
BOD reduction ..... oe. 117 42 s 36 112 
Per cent BOD repaniven 45.7 27.6 32.4 91.8 

i f air per gal- 

— orton 2 : Mages) 383 615 384 1.30 

> Ww flow through 
ashe i Se 7.95 10.40 10.22 PW 4 





attacks the more easily oxidizable matter leaving the 
more difficult components for the filters to cope with.° 

Dr. Hatfield gives a very complete discussion of the 
operation of the Decatur pre-aeration plant in which he 
shows that the process does equally well in any of three 
ways of operation: either as straight aeration, as aeration 
with sludge return, or as aeration with return of re- 
aerated sludge.’ It is indicated from the operation of 
this plant that better bio-chemical oxygen demand re- 
duction will be obtained in a full size aeration plant if 
the return sludge be reaerated. This method also prom- 
ises the most freedom from odors. The sludge produced 
by reaeration is good, but must be carefully watched for 
signs of bulking. The volume of sludge returned has 
varied from 5 to 20 per cent of the sewage flow. 


Since aeration at Springfield comprises the whole of 
the secondary treatment, a good reduction of bio-chem- 
ical oxygen demand may be expected. Computed on 
the basis of the quantity of sewage aerated, the reduc- 
tion is 92 per cent. However, all of the plant influent 
does not receive aeration. The secondary capacity is 
not sufficient for complete treatment, and about 60 per 
cent of the primary effluent is by-passed. Consequently 
the population-equivalent reduction is about 15,000. 

The blowers used in supplying air are synchronous, 
and having been installed to meet future needs, cannot 
be controlled as desired at present. The 1.30 cu. ft. of 
air per gallon of sewage will probably be reduced to 0.8 
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C. C. Larson, Chemist at Springfield, considers a sol- 
ids content of about 4,000 p.p.m. desirable in the aera- 
tors." He regulates the quantity of return sludge in a 
manner to maintain his relationship. 


Gas Collection 

The gas collectors used at Decatur are of the Imhoff 
type with the grids removed. These function excel- 
lently, providing enough gas to heat the buildings and 
the air entering the blowers. A considerable surplus is 
burned to prevent odors. There is a flow of gas of 
about 48,000 cu. ft. per day. 

Downes floating steel covers collect the gas from the 
sludge digestion tanks at Springfield. It is necessary 
to weight these covers in order to provide pressure 
enough to use the gas for heating the buildings and the 
digestion tanks. Gas production averages about 24,000 
cu. ft. daily. 


Secondary Settling Tanks 

At Elgin, it is not deemed necessary to operate the 
complete secondary treatment all year. During the win- 
ter months there is sufficient dilution to make it safe to 
by-pass the secondary settling tanks. Since they are 
small and remove only a fraction of the load, they are of 
little benefit. 

The practice at Bloomington is to run the clarifier for 
only a short time at intervals, generally just before the 
humus begins to gas. It is thought that the clarifier 
mechanism causes a circular current in the tank which 
disturbs the settled sludge and prevents proper sedi- 
mentation. 

The Imhoff tanks at Bloomington appear to suffer 
from the transfer to them of humus sludge from 
the final clarifier. There is but little knowledge 
concerning the effect of the addition of humus sludge 
to the sludge in the Imhoff tanks. The same difficulty 
was had at Urbana and at other plants, outside this 
group, notably Akron.*® 

It is a general practice to discharge the sludge collected 







































































































































































cu. ft. when the remainder of the aeration units are built. from the secondary tanks into the Imbhoff influent, 
TABLE VII—CHEMICAL ANALYSIS AND DAiLY PUMPAGE AVERAGE 
4 BLOOMINGTON & NORMAL DECATUe ELGIN SPRINGFIELD URBANA - CHAMPAIGN 
Ny AW | IMPOFF) FIL | BAW | IMHOFF AEeATION| FureR | FaTEe | mnorF| anmorF| FiTEe\ Fave | aw | AQmARY \SéCONDAeA FIVAL | RAW | /MHOFF | ALTE | FINAL 
> | SEWAGE \EFFLUENIEFFLUEMT SEWAGE | EFFLUENT) LIQUOR | IMFLUENTYEFFLUENT VPI UENT EFFLUENT | EFFLUENT EFFLUENT | SEWAGE \ EFFLUENT EFFLUENT EFFLUENT | SEWAGE EFFLUENT FLUENT EFFLUEW? 
B/0-. \1928)| 1420} 830| 134) 324 | 26 | 252) 139 | 43 270 
CHEMICAL 1929)| 112.4 6/.7 128 196 152 155 10 29 | 203 147 42 2066 297; 220 
OXYGEN \1930| 980; 536) 99| 6@ | st! | H4)\ 175 | 20 | 263 | 199| 83 166 \ 2 10 70 | 2095! 105.3| 26| 98 
QEMANO| WG.| 75} 328) 20\ 226 | 1798 |\ 174a\ V4 3! | 243 | 18} 62 166 | 122 10 70 | 209S| 1559| 264| 1S9 
1#8\| 300} 37 | 22 | a | 386) 16 | 76 | 73 | 62 | 29!) 29 + 2 202 . 3d 
SUSPENDS 1929 255 76 17 183 98 | 257 90| 5! | 175 85 39! 30 23 | 93 | 32 30 
£0 AS ederes Kg OF : i Sexcte See ee ted lite 
SOL/DS \/930| 186 59 2 200 87 2/0 8 55 267 | la 56 | 186 | % 24 70 | 200 | 87 29 27 
a : nh BO is A il EE ne 2) ae. ae oat I. oO A 
MWVa\ 247 76. 9s} OF 20s| gf i 20s | 90 
l (928) 87 93 10) 43 6 IS 5 80 19 
AON 929) 7 > ers § *; an ica Bee 75 | ce 
pumas 2] 92 1a 10 9| 4] 68] 46] “6! __ | 9s | 
1930 Mai 135 19 8 10 5 109| 123 73 203 | | 39 
T 
NITOITE & 1928 _ O86 062 78 47 47 - Paes ai 67 
MITRATE 11929 a5 23 “7 27 78 | 165] 
NITEOGEN —— oo — - aT Se _— ot 
ses 3 38| 22 26| 56 : Pall 
1923| 70| 495| 250| @| 12i| «5| a5 | 4 60 | @| 1 947; 57) | j 
OxvGen |(929| 5a7| sae| 161| & | 66 | 36| 56} 30 5a [ Id a 1018 635 | 
CONSUMED|1930| 574| 4ol| 2tt loz 78 93 66 3a | | 
Se See See ae! Hes € ae, eS. . = AD Raeaceee |e D 
AVG| 607 We | 982 ° 
SETTLEABLE| /928 go| | 680} 9 | 22] 20 42| oO 
SOLIDS |1929 33 1s 10.0 30° ‘ 16 32 Te eR san 7m 58 Te : 
C/ LITER | 1930 28 os Sa 39 /4 53 te 72 7e 
AVERAGE | 1928 10.43 340 363 | 
$$ $4 —_—__— b MCR ew 
Daly |1929) 529 54 4/8 3% { 
a 7 asi — So ve -4Fo--— --+ -— t 4 —4 
PUMPAGE.| 1930) 427 10.45 3% 75 292 | } 
i me. |aVG| 508 7081 384 i ere ae 27 344 
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although Dr. Hatfield has found it best to pump the 
humus sludge back to the aerators and recirculate it with 
the return sludge.* The micro-organisms in the humus 
are desirable in the oxidation treatments but they are 
yard to maintain in the pre-aeration system. 

At some plants, humus has been pumped directly into 
the digestion compartments of the Imhoff tanks, but 
this seemed to disturb the digestion process. 


Chemical Analysis 

There is considerable variety in the manner in which 
inalyses are made and interpreted. At some plants it is 
customary to run analyses daily, while at others, they are 
run twice a week, and at still other plants, the determina- 
tions are not on any regular schedule. No two of the 
plants make the same tests. The importance of two of 
the determinations is generally recognized, viz—those 
for bio-chemical oxygen demand and for suspended 
solids. A test for the settleable solids content is usually 
run and the majority of the records also include deter- 
mination of the ammonia nitrogen content. Table VII 
gives some of the chemical results of treatment. 

Bio-chemical oxygen demand is one of the best known 
and most valuable tests for use in the operation of sew- 
age treatment works. The computations for population- 
equivalent are based upon it and it forms a convenient 
yardstick for the comparison of the strength of the 
sewage. In order to run this determination properly, a 
careful and exact laboratory procedure is needed, for it 
is easy to make errors which will materially influence 
the result. The other analyses do not require the degree 
of care and accuracy required in this test. 

Some operators are of the opinion that the dissolved 
oxygen content gives an indication of the quality of the 
effluent and that a high content indicates an effluent 
which is almost entirely purified. In some cases this 
may be true, but if a sample of the sewage after leaving 
the treatment were to be incubated for a while, it would 
probably be found that the dissolved oxygen content 
had been reduced to nothing. In other words, while the 
dissolved oxygen content may be an indication of what 
kind of treatment the sewage has undergone, it does not 
necessarily indicate the degree of purification of the 
sewage. 

There is much discussion as to the value of the analy- 
sis for oxygen consumed. Some claim that the test has 
no practical value, while others state that it aids them 
in conducting other determinations. The test is affected 
by certain influences in such a manner that its results 
may be considerably in error. The bio-chemical oxygen 
demand may vary widely and in the analysis by the 
dilution method, there is often opportunity for the 
demand to exceed the oxygen available in the mixture. 
Dr. Hatfield and others have shown that, for any given 
conditions, as those for any particular sewage, there is 
usually an approximate relation between the BOD and 
oxygen consumed; the BOD of the raw sewage at 
Decatur is roughly 2 or 2% times the oxygen consumed. 
Proper use of this test may therefore be made in ap- 
proximating the dilution to use for sewage analyses. 


Summary 


The character of the raw sewage has a strong influ- 
ence on the efficiency of the treatment. Important 
among the factors contributing to this influence are 
temperature, strength of sewage, and type of suspended 
matter. 

The temperature of the sewage has a pronounced 
effect on the efficiency of the sewage treatment, higher 
temperatures inducing higher efficiencies. The appli- 
cation of this principal is becoming more general since 
engineers are using heat to aid sludge digestion. It may 
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sometime ‘be possible to heat the whole sewage 
digestion gas, increasing both the physical and biological 
activities. 

There is a positive, although approximate, relation 
between the loads on trickling filters and the efficiencies 
and reductions obtained in the filters. This may be a 
straight line relation, but the data above presented point 
toward a curve. 

It is indicated from operation results of the Decatur 
preaeration plant® that better results will be obtained 
in true activated-sludge operation by reaeration of retury 
sludge. 

A lack of standardization exists as to which tests 
to run. Better comparisons of results could be made 
if a given set of analyses were run at all plants of the 
same type. These would benefit the operation as welj 
as the gathering of information for other purposes, 
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Fall Meeting of the New York 
Section A. W. W.A. 


The officers of the New York Section of the American 
Water Works Association have accepted an invitation 
from the New England Water Works Association to 
meet jointly with the latter at Springfield, Mass., Sep- 
tember 27th-30th. This joint meeting will embrace the 
regular Annual Convention of the N. E. W. W. A. 
and will take the place of the regular Fall Meeting of 
the New York State Section of the A. W. W. A., which 
will hold one informal session during the joint conven- 
tion at Springfield. Hotel Kimball will be headquarters 
and the accessibility of Springfield should result in a 
large attendance by New York water works men. 

This announcement comes from R. K. Blanchard, Sec- 
retary of the New York Section of the A. W. W. A. 
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FILTRATION PLANTS 


A Section Dealing with Their Design, Construction and Operation 





Conducted by JOHN R. BAYLIS, Associate Editor 


Physical Chemist, Bureau of Engineering, Chicago, III. 


SPECIFICATIONS FOR 
POWDERED ACTIVATED 


PART 1. 


HE extensive use of powdered activated carbon 

in the water works field has made it necessary to 

draw specifications which will insure to the pur- 
chaser the service expected of powdered carbons. One 
may tell with the eye when many products deviate mate- 
rially from some specified quality, but in the case of car- 
bons these may vary all the way from ordinary charcoal 
with very little adsorption capacity to the highly active 
carbons and yet look exactly alike and have the same 
carbon content. The highly active materials may be over 
one hundred times as adsorptive as some of the ordi- 
nary chars. The quality which is desired in carbon is 
the power to remove objectionable taste and odor pro- 
ducing substances from water by a process known as 
adsorption and the subsequent removal from the water 
along with the carbon. 

In buying activated carbon, it might be said that one 
is purchasing taste and odor removal. The material 
which gives the greatest reduction of these compounds at 
the lowest cost is to be preferred, unless there is some 
special condition in which other qualities should be con- 
sidered and given some weight. Where the carbon is 
added to the water just before it goes into a settling basin 
the rate at which the material settles out in the water 
may have some influence upon its effectiveness. If the 
carbon is added just before the water goes to the filters 
consideration must be given to the rate at which it clogs 
the filters. Usually the carbons can be compared on the 
basis of their adsorption capacity, though it may be found 
that other factors such as the apparent density should 
be given consideration. 

Tests FoR ACTIVATED CARBON 

The test used to determine the adsorption capacity of 
carbons should be one that gives a true indication of the 
effectiveness of the material in removing objectionable 
tastes and odors from water. If a single compound was 
responsible for taste and odor in water, and it was a 
compound which could be determined quantitatively, this 
compound should be used for testing the carbon. It is 
apparent that the taste and odor producing substances 
which give trouble in our public supplies are many. It 
would not be surprising if the number was greatly in 
excess of fifty and the chemical characteristics of per- 
haps less than five of these compounds are known. 

_Most Taste and Odor Producing Compounds Are Not 
Known and Cannot Be Used for Testing Carbon—For 
the vast majority of water supplies the chemist cannot 
identify one single compound responsible for tastes and 
odors. It may be said that the water has an algae taste, 
but that is about as indefinite as saying that the water 
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CARBON 


contains chemicals in solution. At least we do not know 
what the compound is which produces the taste defined as 
“algae taste,’ nor how to determine it quantitatively. 
Not alone is this true for algae taste but it applies to 
nearly all the tastes which are referred to as aromatic, 
decaying vegetation, decomposition, earthy, fishy, grassy, 
marshy, mouldy, oily, pig pen, sewage, swampy, tarry, 
woody, etc. It would be impossible to use any of these 
tastes as a means of accurately evaluating activated car- 
bons, even though the chief use of carbon may be for 
their removal from water. It might take 0.01 p.p.m. 
of some compound to produce a distinct swampy taste 
in water, whereas for some other compound it may re- 
quire 1.0 p.p.m. to produce the same intensity of swampy 
taste. The carbon may adsorb the two compounds in 
almost equal proportion, consequently if one was trying 
to test carbon with the compound that required 0.01 
p.p.m. to produce a taste and another person was using 
the compound which required 1.0 p.p.m., it is evident 
that the results would not compare very-well. With the 
exception of phenol, chlorine, and hydrogen sulfide, there 
is scarcely a taste-producing substance likely to be pres- 
ent in a public water supply which may be determined 
quantitatively. 

Tests for Activated Carbon.—One of the first attempts 
to evaluate the adsorption of active carbon was by the 
Chemical Warfare Service of the United States Army 
in their specifications for gas mask carbon (1). Air 
containing a known concentration of some toxic vapor 
such as chloropicrin was passed at a constant rate into 
a tube of fixed diameter containing a 10-centimeter layer 
of carbon of a definite fineness. The capacity of the 
carbon was expressed by the number of minutes required 
for a detectable trace of vapor to appear in the exit air. 
The weight of the gas adsorbed was determined directly. 
This test has many objections, for the amount of chloro- 
picrin adsorbed: is affected by the concentration of the 
vapor, the rate of flow of air, the fineness of the carbon, 
and other factors. It seems evident that such a test 
would not be suitable for testing carbon which is to be 
used in water. 

The molasses test is used quite extensively for testing 
the decolorizing properties of carbon. The molasses 
solution is usually diluted to procure some definite color 
and the efficiency of the carbon is determined by the 
amount of carbon required to effect a definite color re- 
duction. Color adsorption apparently follows the Freund- 
lich adsorption equation and there is the probability that 
some idea of the adsorption capacity of carbons for taste 
and odor producing compounds may be determined by 
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the molasses test though it is doubtful if it is very ac- 
curate. At the present time there is no specific data to 
show the relation between color adsorption by activated 
carbons and their effectiveness in removing taste and 
odor producing compounds from water. It would seem 
unwise to use the molasses test for evaluating water puri- 
fication carbons. 

Barker (2) exposed the carbon to a saturated vapor 
of carbon tetrachloride at 24 degrees C. and weighed the 
amount adsorbed. No investigation has been made as 
to the practicability of using carbon tetrachloride, but 
it does not seem probable that it has advantages over 
phenol. 

Chlorine is not suitable for testing activated carbon, 
for raw lignite and ordinary wood charcoal have the 
power of converting chlorine to hydrochloric acid in the 
presence of water. Iodine has been used for testing car- 
bon, but it is not believed to be suitable for evaluation 
of water purification carbons. It does not seem probable 
that bromine could be used. Aniline might be suitable, 
but the only method of testing of which the writer is 
familiar requires a much higher concentration to be de- 
tected than is required of phenol. When there is a fairly 
high concentration of phenol in solution it can be de- 
termined just as easily as aniline. 

THE PHENOL ApsoRPTION TEST 

Of the taste-producing compounds which might be 
present in some water supplies, phenol is the only com- 
pound which may be determined accurately when present 
in very small quantities. In addition to this it is a com- 
pound readily adsorbed by activated carbon. The phenol 
test is recommended at the present time as being the most 
reliable test for activated carbon. The method of de- 
termining small quantities of phenol requires considerable 
labor, but the test is not difficult. Small water purifica- 
tion plants may not have a chemist capable of making 
the test, yet such plants could arrange to have the tests 
made by some commercial laboratory at a reasonable cost. 

The following specifications are offered, not with the 
feeling that they are perfect, but with the belief that 
they will give reasonable protection to those who pur- 
chase their carbon under such specifications. As soon as 
information is available which shows that changes are 
desirable it is easy to incorporate the change in future 
specifications. At present it is essential to have some- 
thing to bring order out of chaos. 


Specifications for Powdered 
Activated Carbon 


DEFINITION 

Activated carbon is a carbonized material in which 
part of the surface atoms of the carbon will adsorb cer- 
tain other compounds. It is formed when carbonaceous 
substances are first carbonized in closed vessels and then 
given a special heat treatment so as to leave the surface 
atoms in a condition in which they will adsorb such sub- 
stances as tend to unite with carbon. Ordinary charcoal 
has very little adsorption capacity and is not classified 
with the active carbons. 

SHIPPING, WEIGHING AND SAMPLING 

Ship ping. —The material shall be shipped in paper lined 
bags, cardboard cartons, paper lined barrels, or in tightly 
closed metal containers. The container shall be such 
that it can be handled in shipment without loss or ex- 
cessive dusting. 

Weighing—As the carbon may adsorb moisture in 
shipment, it will be weighed upon receipt of the material 
at approximately the same time as it is sampled. Enough 
of the empty containers will be weighed to get an aver- 
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age of their weight, and the estimated weight of 
containers will be deducted from the total weight. 

Sampling.—At least 10 per cent of the barrels, 
or other containers will be sampled for testing immed}. 
ately upon receipt of the material. Approximately the 
same size sample will be withdrawn from each container 
These samples will then be placed in a larger container 
thoroughly mixed and two portions of approximately 
one-quarter pound each of the mixed sample will fe 
withdrawn and put in tightly closed containers to be used 
for testing. One of these samples will be returned to 
the manufacturer, if requested, and the other will he 
used to determine the adsorption capacity of the material, 
Precaution will be taken to prevent the material from 
coming in contact with the air more than is necessary 
until after it has been weighed for adding to the soly- 
tions containing phenol. The sample will be used as col- 
lected and will not be dried or treated in any manner 
before being tested. It may be found more convenient 
to weigh out a fairly large amount of the material and 
make into a suspension for applying measured portions 
of the suspension to the samples of water, instead of 
weighing the small amounts required for each portion 
of solution. 

REQUIREMENTS 


Fineness——The carbon is to be applied into the water 
in the powdered form and it must be of such fineness 
that it will not settle rapidly. At least 75 per cent of 
the material shall pass a 200-mesh sieve and at least 95 
per cent shall pass a 100-mesh sieve. 

Screen Test—The wet screen test shall. be used for 
determining the percentage of carbon retained on the 
screens. Weigh accurately about 10 grams of the car- 
bon and place in a vessel of known weight such as a 
platinum dish. Place in a drying oven at 140° C. for 2 
hours, cool in a desiccator, then again weigh the sample 
accurately and as rapidly as possible to prevent moisture 
adsorption. This determines the loss by drying, which 
has no special significance except to give a record of 
the moisture content of the carbon. Place the weighed 
dry sample into a beaker and add about 600 to 700 ce. 
of water, wet the carbon thoroughly, stack the screens 
with the 100-mesh screen on top, then wet the screens 
thoroughly. Slowly pour the mixture of carbon and 
water onto the screen, taking care not to plug the screens. 
It is well to mix the carbon and water once or twice 
while pouring. Wash all the carbon from the beaker. 
After all of the carbon has been washed onto the screens, 
wash with a small stream of water until it is believed 
that no carbon continues to pass through the screens. 
Separate the screens and place the 100-mesh screen over 
a large white porcelain dish and collect in this dish the 
water passing the screen. If additional carbon continues 
to pass, it can readily be seen on the white surface. 
Wash the carbon passing the 100-mesh sieve, which is 
collected in the porcelain dish onto the 200-mesh sieve. 
Wash the carbon on the 200-mesh sieve with a small 
stream of water in the same manner until practically no 
carbon is ‘observed in the water collected in a porcelain 
dish. 

By means of a stream of water from a small hose, 
transfer the carbon remaining on each screen into sep- 
arate beakers. Transfer the carbon in each beaker into 
separately tared Gooch crucible fitted with an asbestos 
mat. Dry the crucibles and carbon in an oven at 140° C. 
Cool them in a desiccator and weigh them. The weigh- 
ing must be done rapidly to prevent as much moisture 
absorption as possible. The net weight of carbon in each 
Gooch crucible times 100, divided by the dry weight of 
the original sample, gives the per cent of carbon of each 
size. The amount of carbon retained on the 200-mesh 
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sieve plus the amount retained on the 100-mesh sieve 
gives the total that would have been retained on the 
200-mesh sieve. 

Suggested Phenol Adsorption Requirement.—It has 
been found that the phenol adsorption capacity gives a 
very good indication of the suitability of the material 
for removing taste and odor producing compounds. 

Thirty-five parts per million of the carbon should re- 
duce the phenol in a solution which contains 0.10 parts 
per million of phenol to 0.01 part per million when 
stirred for two hours. A material in which the 35 parts 
per million added to the water just produces this reduc- 
tion is regarded as having the specified adsorption ca- 
pacity. Ifa lesser amount of the carbon is required, it 
is above the specified strength and payment will be made 
in accordance with its higher adsorption capacity. The 
price per pound or ton will be multiplied by 35 and this 
value will then be divided by the parts per million of 
carbon actually required to reduce the phenol from 0.10 
part per million to 0.01 part per million. To illustrate : 
If the price is 5 cents per pound on the basis of the ma- 
terial being of the specified strength, and 30 parts per 
million gives the desired phenol reduction, the 5 cents 
will be multiplied by 35 and then divided by 30, which 
will give 5.83 cents per pound, the price to be paid for 
the carbon. It is desired to have material of high ad- 
sorption capacity and it will be penalized for falling below 
the requirement in a greater ratio than its adsorption 
capacity. The penalty which will be deducted from the 
price of the material falling below strength will be at 
the rate of 3 per cent for each part per million required 
above the 35 parts. To illustrate: If it requires 50 parts 
per million of the material to produce the specified 
phenol reduction, this is 15 parts more than the require- 
ment. 15 times 3 gives 45 per cent. If the bid price 
is 5 cents per pound, the 45 per cent penalty will make 
a price of 2.75 cents per pound to be paid for the carbon. 


Phenol Adsorption Test.—Add 0.10 part per million 
of pure phenol to each of at least 6 samples of water. 
The water should be clear filtered water or distilled 
water either of which is free from phenol and chlorine. 
A two-liter sample is a convenient amount to use, but a 
larger or smaller sample may be used if desired. No 
carbon is added to the first sample, though it should be 
stirred and carried through the same procedure as those 
containing the carbon. To the other samples add varying 
amounts of the carbon, beginning with 10 parts per 
million of carbon and increasing 10 parts per million for 
each successive sample until 50 parts per million of car- 
bon is added to the last sample. Immediately after add- 
ing the carbon, start stirring the solutions and continue 
for two hours. The agitation produced by the stirrer 
should be sufficient to keep the material fairly uniformly 
distributed throughout the water, but it should not be 
violent. 

After two hours stirring, a portion of each solution 
required for testing is filtered through paper to remove 
the carbon, and this portion is then tested for residual 
phenol, either by the Baylis-Gullans modification of the 
Gibbs method which is described in another paragraph 
or by some other accurate phenol determination. If 50 
parts per million of the carbon does not reduce the phenol 
below 0.01 part per million, larger amounts of the car- 
bon should be used. The temperature of the water for 
making the tests should be held between 20° and 25° 
Centigrade. 


_ Plot the points on cross section paper with one ordinate 
in parts per million of carbon and the other ordinate 
In parts per million of phenol remaining in solution. A 
curve is then drawn so that it will pass approximately 








Fig. 1—Phenol Adsorption of Several Grades of Carbon 


through the points. It should be a regular curve and 
not broken at each point. The parts per million of car- 
bon are then obtained from the point where the curve 
crosses the line of 0.01 part per million of phenol re- 
maining in solution. (Note—Where a large amount of 
carbon is received in one shipment it might be well to 
make more than one test and state that the curve shall 
be the average of two or three sets of tests which do 
not vary more than 5 per cent from the lowest to the 
highest. Curves for several commercial carbons and 
special samples are shown in Figure 1 to illustrate the 
method of determining the points where the curves cross 
the line of 0.01 p.p.m. of phenol. The names of the 
carbons are not given, but the group of curves from Nos. 
1 to 5 include Nuchar, Hydrodarco, Cliffchar, and Norit. 
The writer did not have a sample of Carbex so as to 
show a curve for this material. It is not intended to 
show all the carbons on the market, but to show how 
the carbon curve is plotted. Some of the tests were 
made on samples taken from bags of the material 
which had been on hand for some time, and others 
were from special samples furnished by the manufac- 
turer which no doubt were carefully prepared. The 
curves are given to illustrate the method of determining 
the amount required to give the specified phenol reduc- 
tion. The commercial products of the several materials 
which show high adsorption probably will run very close 
together. With the exception of Carbon No. 1, all in 
the group from 1 to 5 pass the specified strength and 
would receive a bonus if paid for according to the 
specifications. ) 

It is evident that each city will have to make certain 
additions to the specifications, such as the amount of 
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material to be included in each shipment, the laboratory 
which is to test the material, etc. 





Note: Lack of space prevents printing of the 
modified procedure used in the author’s laboratory 
to determine the residual phenol in carbon treated 
samples. It will appear in full in Water Works 
AND SEWERAGE for October.—Editor. 
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Book Review 
WATER PurRIFICATION ContTROL, by Edward S. Hop- 
kins, Principal Sanitary Chemist, Bureau of Water Sup- 
ply, Baltimore, Md., Williams & Wilkins Co., Baltimore, 
1932, 8 vo., 131 pp., 35 ills. Price $1.75. 


Reviewed by Wellington Donaldson 

Of Fuller & McClintock, Consulting Engineers, 170 Broadway, 
New York City. 

This small volume by the well known chemist-operator 
of the Baltimore Filtration Plants assembles in a concise 
and very interesting manner not only the experience 
gained in training personnel for the Baltimore plants but 
also the experience reported from other localities as well. 
The outstanding feature of Mr. Hopkins book is the 
thoroughly up-to-date treatment of the subject which 
is handled from the viewpoint of one actually in charge 
of operation. The reviewer agrees with the foreword by 
Abel Wolman congratulating the author on making his 
experience available to others and in recommending that 
the book find a place on each operator‘s desk. 

The title is somewhat more inclusive than the contents 
justify, since no reference is made in the book to the 
operation of slow sand filters or water softening plants. 
Taking, however, the typical water purification plant 
comprising coagulation, filtration and chlorination the 
author has brought together in an able and scholarly man- 
ner material of interest to the plant operator, bearing 
directly upon the practical problems of plant operation. 

It is inevitable, of course, that in a frank statement of 
views some opinions must be advanced which run coun- 
ter to prevailing views elsewhere on controversial subjects 
such as the relative merits of mixing facilities, allow- 
able turbidity in the applied water, rates of washing, 
size of filter sand and relative merits of dry and solu- 
tion feeds, etc. The important point is that in such 
discussion sound advice has been given which may be 
interpreted in the light of local conditions and proper 
adjustments made. 

The various processes employed in water purification 
are treated in logical sequence in seven chapters dealing 
with Coagulation, Sedimentation, Filtration, Disinfection, 
Taste and Odors, Corrective Treatment and Plant Con- 
trol data. Well chosen illustrations amplify the text, 
and tables have been inserted where desirable. The ex- 
cellent bibliographies at the end of each of the seven 
chapters have been compiled with considerable judgment 
and comprise a very valuable index to the widely spread 
literature. And unfortunate omission is the absence of 
reference to the fundamental work on coagulation by 
Theriault and Clark of the U. S. Public Health Service, 
as these results have been widely commented upon. 


< BS. 
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One notable feature of the book is the presentation of 
subject matter not found or at least not sufficiently 
stressed elsewhere. An instance is the explicit directions 
for determining the proper coagulation dose by means 
of the laboratory stirrer. The value of the laboratory 
stirrer for this kind of work is just beginning to be gen- 
erally recognized. Also, pains have been taken to point 
out the function of the mixing chamber as a floc form; 
step, separate and distinct from the succeeding one of 
subsidence. The separation of these two steps constitute 
a notable advance in the art within recent years, 


Control of the duration and intensity of filter wash by 
adopting a turbidity limit for the wash water is good 
advice for many plants accustomed to empirical wash 
methods. 


Discussions on manganese removal are especially ap- 
propriate at this time and most operators will welcome 
the discussion on taste and odor control which constitute 
virtually a digest of the most recent work along these 
lines. 

The chapter on Corrective Treatment, with its illus- 
tration of recording pH equipment used at Baltimore is 
one of the most interesting and informative in the book, 
As a matter of historical accuracy the use of lime or 
soda as corrective treatment for corrosion dates much 
further back than 1922 as implied. The excellent paper 
by the late Professor George C. Whipple in the 1913 
Proceeding of the New England Water Works Associa- 
tion deals with this subject ably. 

Of the three tables contained in the appendix the first 
might be extended with advantage to cover a wider range 
of dosage commonly encountered and might also with 
advantage include the equivalent parts per million which 
unit is frequently referred to in the text. The second 
table of the appendix giving the equivalent measures of 
filtration rates seems better adapted to slow sand filters 
than rapid sand filters. An extension of the table to 
include values per minute would be helpful to the rapid 
sand filter operator, who is accustomed to note the drop 
per minute in filtering, and the rise per minute in 
washing. 

Errata in this first edition are few. On page 42 the 
equivalent of 125 m.g.d. should be 350 sq. ft. per mg.d. 
instead of 360; on page 86 “‘determent” should be “detri- 
ment”; on page 81 “bacteral’’ should be “bacterial.” 


v 


Athens Makes Use of Ancient Aqueduct 


When Greeks and Romans builded, it was for perma- 
nency. The new water works for the city of Athens, 
constructed under the direction of an American, Richard 
M. Merriman, of Bethlehem, Pa., includes in its system 
the ancient Hadrian Aqueduct, a fifteen mile tunnel 
through the Plains of Attica. 

This aqueduct, apparently, was originally constructed 
during the second century after Christ. It was used for 
1,200 years, but was then abandoned for some unknown 
reason. It has now been cleaned and renovated, and 
through it flows water for the citizens of Athens who 
for centuries have scrimped along on one and one-half 
gallons of water a day per person for all purposes. 

The water works themselves occupy the site of the 
historic Battle of Marathon. Marathon Dam was con- 
structed in five years at a cost of $12,500,000. This, 
however, was 19 miles from Athens. The Parnes Divide 
was crossed by an eight mile tunnel and the Hadrian 
Aqueduct utilized for the remainder of the distance. 

In a future issue of WATER WorKsS AND SEWERAGE 
there will appear a description of the Athens Filtration” 
Plant by L. A. Geupel, Water Purification Engineer, 
Societe des Eaux, Athens. 









1932 
mn of 
ently 
tions 
leans 
tory 
gen- 
point 
ming 
e of 
itute 


h by 
good 
wash 


4 ap- 
come 
‘itute 
these 


illus- 
re is 
200k, 
le or 
nuch 
yaper 
1913 


ocia- 


first 
‘ange 
with 
vhich 
cond 
es of 
ilters 
le to 
rapid 
drop 
e in 


2 the 
1.¢.d, 
letri- 


rma- 
hens, 
‘hard 
rstem 
innel 


ucted 
d for 
nown 
and 
who 
-half 
f the 
con- 
This, 
ivide 
drian 
ce. 

RAGE 
ation 
neef, 








Water Works and Sewerage—September, 1 932 


AN AUTOMATIC 
SEWAGE SAMPLER 


By C. E. KEEFER 


Principal Assistant Engineer, 
Bureau of Sewers, Baltimore, Md. 


operated by a trained personnel, should offer every 

facility for obtained accurate analyses of crude and 
treated sewage. The work, however, loses most of its 
value if the samples obtained are not truly representative. 
The collection of samples of the sewage, therefore, 
should be’made several times daily. Furthermore, where 
the flow is considerable, two or more samples should be 
taken from different points or elevations at each sampling 
station in the sewage channel as the concentration and 
the character of solids vary with the velocity. The col- 
lecting of samples becomes a time consuming task at a 
treatment plant that covers a large area, such as the one 
in Baltimore, where the sewage is collected from stations 
some of which are over a half a mile apart. 

In order to simplify this problem an effort has been 
made during the past two or three years at the Baltimore 
Sewage Treatment Works to obtain an automatically 
operated sampler that would work satisfactorily. Two 


. WELL-EQUIPPED sewage works laboratory, 

















Another View of Sewerage Sampler Installed at Back River 


Sewerage Treatment Works 




















A Sewage Sampler Installed 


different ones were tested over a considerable period of 
time, but neither proved acceptable. The observations 
made of this equipment indicated the following to be 
some of the important features to consider in the design 
of sewage samplers: (1) the apparatus should be built 
so that it will not stop operating in winter due to the 
freezing of sewage or spray around the moving parts; 
(2) the cost of the equipment should not be high; (3) 
it should be made of durable materials to withstand cor- 
rosion; (4) the sampler cup and parts, through which 
the sewage flows, should be designed so as to be easily 
cleaned, and should be such that the possibility of organic 
growths forming and later sloughing off is reduced to a 
minimum; (5) the quantity of sewage collected should 
be proportionate to the volume passing through the plant ; 
(6) and where the flow is large, samples should be ob- 
tained from different points or elevations in the channel 
at each sampling station. 


Based upon a careful study of the above-mentioned 
features a sampler was designed for use at the Baltimore 
plant by the General Engineering Co., who specialize in 
making this type of equipment. This machine was put 
in operation in June, 1932, and up to the present time 
has proved satisfactory. It was placed in the effluent 
conduit from the preliminary settling tanks, which is 
12 ft. 6 in. wide and 13 ft. 6 in. deep. The average flow 
in this channel is about 60 m.g.d. with a minimum flow 
of approximately 35 m.g.d. and a maximum of 120 m.g.d. 


The equipment consists essentially of two parts. -The 
first part includes the sampler proper, comprising an 
angle framework, which supports the sample cups and 
an electric motor with an interconnecting gear and drive 
chains. This framework hangs suspended vertically in 
the sewage, and is supported by small steel cross-beams, 
which are bolted to the top of the sewage channel. The 
frame is pivoted at the top so that by raising the lower 
end the whole apparatus can be lifted free of the sewage 
for examination or repair. The second part of the equip- 
ment is a paddle wheel, which starts the motor on the 
sampler. 

The machine is designed to collect three samples dur- 
ing each cycle of operation: one near the surface of the 
sewage, the second at a mid-depth point, and the third 
near the bottom. The container, which collects the sam- 
ple, consists of three bronze cups, each 2% in. long and 
7%-in. in diameter with a capacity of about 22 cc. The 
top of each chamber is covered by a 1%-in. bronze 
sphere, which prevents the entrance of sewage except 
at a pre-determined time. The container is suspended 
between two endless chains, which pass over sprockets, 
two of which are at the top of the sampler above the 
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sewage, and the other two at the bottom near the invert 
of the sewage conduit. The sprockets, which drive the 
chains, are operated through a 60:1 speed reducer by 
a 4%-h.p., 1800-r.p.m. electric motor. 


The operation of the sampler, which is controlled by 
the speed of the paddle wheel and in turn by the velocity 
of the sewage, is intermittent. When not operating, the 
sample cups hang suspended about two feet above the 
sewage. When the electric motor is put in service after 
a given number of revolutions of the paddle wheels, the 
container moves vertically downward. At a point about 
2 ft. below the surface of the sewage a rubber trip en- 
gages the sphere resting on the top of one of the cham- 
bers or cups, momentarily raising the ball off of its seat. 
The sewage sample flows into the chamber, and the 
sphere again falls to the top of the cylinder, thus pre- 
venting the entrance or escape of sewage. As the sampler 
continues downward, the other two chambers are sim- 
ilarly filled, the one 6 ft. and the other 10 ft. below the 
surface of the sewage. The collector cups then return 
upward, and the sample is emptied into a suitable recep- 
tacle. At this point the electric circuit to the motor is 
opened, the sampling cups come to a stop, and take the 
position they had at the beginning of the operation. 


The paddle wheel, which is used to close the electric 
circuit to the motor, is kept in motion by the sewage. 
The wheel is made of sheet brass, and is supported by 
two water-tight metal floats. After the wheel has made 
a definite number of revolutions, the electric circuit, con- 
necting the motor with main source of power, auto- 
matically closes. The motor then operates until the sam- 
pler has made one cycle, when the circuit is opened. This 
operation is then repeated after the wheel has again re- 
volved a definite number of times. 


As the speed of the paddle wheel increases with the 
velocity of the sewage, the amount of sample collected 
and discharged into the sampling bottle is greater with 
higher flows. The amount of material collected during 
24 hours varies from about 2,300 to 3,700 cc. Tests 
made with the equipment indicated that the paddle wheel 
is sufficiently sensitive to revolve when the velocity of 
the sewage is as low as 0.3 ft. per sec. 

At the Baltimore treatment works it will be necessary 
for the sampler to be out-of-doors. Its construction, 
therefore, is such that the sewage sample can be kept 
from freezing in winter by burning one or two electric 
lights, placed near the receptacle for the sample. It is 
proposed to install the existing machine at the different 
sampling points at the treatment plant to see how it will 
work under various conditions. It will also be observed 
during the winter to make sure that freezing weather 
does not interrupt its operation. 

The sewage works is under the general supervision of 
B. L. Crozier, Chief Engineer, Department of Public 
Works, and George E. Finck, Sewerage Engineer, with 
G. K. Armeling, Superintendent. 


v 


An Error 1Nn IbENTIFICATION.—In reporting the 
meeting of the Pennsylvania Sewage Works Operators’ 
Association in WATER WorKS AND SEWERAGE for Au- 
gust, the picture taken during the meeting at State Col- 
lege of L. W. Monroe, Retiring President of the Asso- 
ciation, was erroneously labeled L. S. Morgan, District 
Engineer of the State Department of Health. Mr. 
Monroe is Boro Manager of Ellwood City, Pa., and we 
take this opportunity of correcting our error. 
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New York University Offers 


Course in Sanitary Engineering 


Plans of considerable magnitude in respect to develop. 
ment of Sanitary Engineering Courses have been made 
at New York University with the opening of the present 
college year on September 19th. 

Professor Thorndike Saville, professor of Hydraulic 
and Sanitary Engineering at the University of North 
Carolina, has been selected to take charge of this new 
department in the College of Engineering. Professor 
Saville who has also been chief engineer of the North 
Carolina Department of Conservation and Development 
is widely experienced in the requirements of his par- 
ticular field. 

From 1907 to 1910, while a resident of the Canal Zone 
he became familiar with all classes of work on the Pan. 
ama Canal. Following two years of service as a First 
Lieutenant in charge of design and construction of sanj- 
tary works in the United States Army, he visited Eng. 
land and France to investigate river regulation and sew- 
age treatment processes. In 1926-27 he was Consulting 
Engineer to the Government of Venezuela on water 
supply for Caracas. In 1929 he was Consultant to the 

3oard on Beach Erosion, United States Army Engineers, 
and in 1930 he was made a member of the Board. Since 
1920 he has been Chief Engineer of the North Carolina 
Geological Survey and its successor, the North Carolina 
Department of Conservation and Development, in charge 
of the Water Resources Division. 

Arrangements have been made with the Graduate 
School of New York University whereby the degree of 
M. S. will be granted for post-graduate work in Sani- 
tary Engineering. 

These courses will be inaugurated during the coming 
college year of 1932-33 and a few specially qualified men 
will be accepted. It is believed that the initial work can 
be adapted to the qualifications of the student to greater 
advantage than by immediately setting up a definite cur- 
riculum. To give an idea of the character of studies 
involved, assignments may be made from the following 
groups: 

Required Courses: Advanced Hydraulic & Sanitary 
Engineering, Sanitary Engineering Laboratory, Sanitary 
Engineering Design, Hydrology, Regional and City Plan- 
ning, Research in Hydraulic & Sanitary Engineering. 

Elective Courses: Water Power Engineering, Ad- 
vanced Hydrology, Colloid Chemistry or other Chemical 
Option, Public Health Administration, Municipal Gov- 
ernment, Business Combinations, Statistical Technique, 
Seminar in Problems of Water Conservation. 

It is planned for another year to have a “Sanitary 
Option” in the Senior Year for undergraduate students 
in Civil Engineering whereby certain more or less spe- 
cialized courses in other fields will be replaced by courses 
in Hydraulic and Sanitary Engineering. 

It is believed that the future demands for highly spe- 
cialized training in hydraulic and sanitary engineering 
justify the establishment of specialized facilities for 
graduate study and research, particularly in the great 
metropolitan center of New York. 

The new work which New York University will begin 
to develop this year is expected to provide opportunities 
not only for training engineers for such public agencies 
as Municipal Water and Sewerage Departments, State 
Boards of Health, Conservation Commissions, and sim- 
ilar bureaus, but to make available laboratory and re- 
search facilities where special problems in sanitary and 
municipal engineering confronting the state, municipal- 
ities, and industries may be cooperatively investigated in 
a scientific and unbiased manner. 
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INDUSTRIAL WATER SUPPLY 


-AND TRADE WASTES: 








TREATMENT OF CIRCULATING WATER 
FOR COOLING PURPOSES 


By CHARLES P. HOOVER 
Consulting Chemical Engineer,* 
Columbus, Ohio 


HIS article tells about two 

personal experiences in pro- 

ducing satisfactory water 
for circulating purposes, one at 
a glass plant and the other at a 
sulphuric acid plant. 

ProDUCING SATISFACTORY CIR- 
CULATING (COOLING) WATER 
ror A GLAss MELTING 
TANK OR FURNACE 

The glass plant referred to 
makes sheet glass and uses a con- 
tinuous glass melting tank or fur- 
nace constructed of silica and 
clay refractories and is about 100 
ft. long and 25 ft. wide. The clay material forming the 
tank containing the batch of glass disintegrates very 
quickly at the glass line of the tank because it is here 
that the erosive action of the molten glass is the greatest. 





C. P. Hoover 


This disintegration at the glass line is so serious that 
the furnace can be operated for a short time only unless 
protective measures are used. The furnace referred to 
is protected at the flow line by a pipe radiator system 
through which cold water is circulated. The radiator 
device is laid against the outside wall of the furnace 
and is placed to extend slightly above the glass line. It 
is built in sections of convenient lengths of six one inch 
pipes laid parallel one above the other and added to the 
furnace as the clay work erodes away, in time covering 
a large portion of the tank wall. When the brick work 
at or near the glass line breaks or disintegrates, the 
molten glass comes in contact with the cooler pipes, 
crystallizes or forms walls of glass which stop up the 
opening. This protective scheme keeps the furnace from 
going to pieces at its most vulnerable part and as a result 
of this the furnace can be operated for a period of about 
18 months before it is necessary to rebuild it. 

_ Originally, very hard well water having a high alkalin- 
ity due to calcium and magnesium bicarbonates, was 
pumped through the cooling pipes at this plant. On ac- 
count of the high mineral content of the water, it was 
not satisfactory. The calcium and magnesium compounds 
were deposited in the pipes as an adherent scale which 
clogged them very badly. 

_ The furnace becomes so hot that if the flow of water 
in the cooling pipes stops for several seconds, the pipe 
burns through which permits a flow of water into the 
molten glass, resulting in the formation of seeds or 
bubbles in the glass, thus temporarily spoiling the entire 
lot. So much glass was spoiled due to leaks in the 


* . ong in charge, Water Softening and Purification Works, 
olumbus, O. 


water cooling system when the hard raw water was used 
that it was decided to install a water softening plant. A 
lime-soda plant was installed but the softened water was 
not carbonated. The uncarbonated softened water con- 
tinued to build up scale in the circulation system and 
therefore did not solve the trouble. The unsatisfactory 
results obtained with the lime-soda softened water led 
to its abandonment. 

A zeolite softening plant was installed. The circula- 
tion water with this treatment was softened to zero hard- 
ness. The zero hardness water soon freed the coils 
from scale but after all the scale was eliminated, a new 
trouble developed due to the water being corrosive, the 
pipes became clogged with a formation of iron nodules. 
The corrosion and formation of nodules caused clogging 
which was followed by a burning out of the pipes and 
leakage of water into the glass. 


After having tried raw water, lime softened water and 
zeolite softened water, the company asked us for a re- 
port on a treatment process that would eliminate scale 
formation and corrosion. The process reported on and 
adopted was as follows: 

The raw water was first softened with lime in the 
lime-soda softening plant. It was then partially car- 
bonated and filtered through a sand filter. Part of the 
lime softened water was then passed through the zeolite 
softener. Enough of the lime softened water, containing 
calcium carbonate, was then mixed with the zero hard- 
ness zeolite softened water so that the mixed water 
would have about 25 to 30 parts per million of calcium 
carbonate. This is enough to effect chemical equilibrium 
or chemical balance to calcium carbonate (to be described 
later) and produce a non-corrosive water, that is, it is 
non-corrosive in a cooling system where the temperature 
is under 150° F. and where the pH of the water is kept 
around 8.6 to 8.8. More calcium carbonate is required 
if the pH is lower, and slightly less calcium carbonate is 
required if the pH is higher. The pH of the mixed 
water was adjusted so as to stabilize it or give it chemical 
balance to calcium carbonate, and this was accomplished 
with soda-ash if the pH was too low, and, with CO, gas 
if it was too high. 

Whether or not the water is in chemical balance to 
calcium carbonate can be easily and quickly determined. 
To carry out the test in a practical way where extreme 
accuracy is not required, the procedure is as follows: 
Divide the sample of water to be tested into two parts. 
Determine the alkalinity to methyl orange on sample No. 
1 and record the result obtained. To sample No. 2, (say 
150 c.c.) add a considerable excess of powdered C.P. 
calcium carbonate, heat to temperature that water attains 
in circulating system, stir for a few minutes, settle, filter 
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and determine the alkalinity. If the alkalinity of sample 
No, 2 is higher than the alkalinity of sample No. 1, the 
result shows that the water is under saturated. If the 
alkalinity is exactly the same on both samples, this indi- 
cates that the water is neutral to calcium carbonate, that 
is in equilibrium or chemical balance. If on the other 
hand, the alkalinity of sample No. 2 is lower than the 
alkalinity of sample No. 1, then the sample is super- 
saturated with calcium carbonate. 

Generally speaking, water, super-saturated with cal- 
cium carbonate as determined by this test, when passed 
through a circulating system, will deposit scale. Water 
undersaturated, will be corrosive and water in chemical 
balance will neither deposit scale or be corrosive. 


By adjusting the chemical balance to calcium carbonate, 
water may be made to deposit a thin protective film of 
calcium carbonate and on account of the fact that the 
circulation system in this particular case was in a cor- 
roded condition when the new treatment process was 
adopted, it was decided to treat the water temporarily so 
that it would be super-saturated with calcium carbonate. 


Removable test sections of the cooling system were in- 
stalled and these were examined every few days after 
the new treatment was started. At the end of two weeks 
the interior of these test pipes looked as though they had 
been whitewashed. The metal was protected by a thin 
film of calcium carbonate and on account of this pro- 
tective film, water passing through the pipes could not 
come in direct contact with the metal and corrode it. 
The problem then became one of treating the water so 
that it would not build up additional deposits or dissolve 
that which had already been formed. 

Experience at this plant has demonstrated that this can 
be satisfactorily done. Frequent chemical balance tests 
were made by the plant operator. If the results of the 
tests showed super-saturation, the CO, was increased 
and, if, on the other hand, the results showed under- 
saturation, the application of soda-ash was increased. 


The CO, was produced by burning natural gas in a 
stove made out of an abandoned hot water heater and 
the CO, was cooled in a second tank, (see Fig. 1) after 
which it was forced by a blower through diffusers into 
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Fig. 1—Gas Burner Carbonation Plant 
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the water. The soda-ash was applied as a solution jp 
measured portions. 


CIRCULATING WATER FOR COOLING ColILs IN 4 
SuLpHurRic Acip PLANT 


At a sulphuric acid plant, extremely hard well water 
having an alkalinity of 400 and a total hardness of 659 
parts per million, was circulated through lead coils to 
cool the hot acid. The calcium and magnesium bicar- 
bonates in the water were broken down by heat and 
deposited as an adherent scale in the coils. As a result 
of this the coils had to be reamed out about every 39 
days. This was a tedious and expensive procedure, [ft 
was so burdensome that the owners considered installing 
a water softening plant to remove the calcium and mag. 
nesium bicarbonates from the water. This involved a 
sizable investment and a high annual operating charge, 
Results of chemical balance tests made on this water 
showed that it was highly super-saturated with calcium 
and magnesium bicarbonates. It was decided to attempt 
to reduce the pH of the water with sulphuric acid to the 
point where the carbonates of calcium and magnesium 
would be in chemical balance. It was known that if 
enough sulphuric acid was added to convert all of the 
calcium and magnesium bicarbonates to sulfate, that scale 
would not form in the lead coils but this made the water 
corrosive and it was necessary that the water be treated 
so that it would not be corrosive because it was pumped 
by iron pumps and conveyed to and from the lead coils 
into the cooling tower and pond through iron pipes. 


It was found after several trials that chemical balance 
could be maintained and non-scale forming, and non- 
corrosive water suitable for circulating purposes could 
be produced from the hard well water supply by adding 
enough sulphuric acid to the supply so as to keep the 
alkalinity in the pond water down to a figure between 80 
and 100 parts per million. The test for chemical balance 
described previously in this article was used to determine 
the extent of acidification required. 


A 


Chemical Precipitation at Worcester, Mass. 


In the August issue of WATER WoRKS AND SEWER- 
AGE, Mr. E. Sherman Chase of Boston was credited with 
the statement that the use of the chemical precipitation 
process at the Worcester (Mass.) Sewage Treatment 
Works during its early life had resulted in a removal of 
80 to 90 per cent of the organic content of the sewage. 
This statement appears in the report covering the meet- 
ing of the Pennsylvania Sewage Works Association. 

Mr. Chase has since corrected the statement by letter 
which discloses the following recorded removals by the 
Worcester plant in 1894. Precipitation of solids was 
secured by use of the lime-iron process as understood in 
that period. 

Average Removals 
Suspended matter 
Suspended albuminoid matter 
Total albuminoid matter 

The total organic matter removal was plainly less than 
the erroneously reported 80 to 90 per cent, whereas the 
removal of suspended organic matter was approximately 
90 per cent and suspended solids removal averaged better 
than 90 per cent for the year. 

It was the above figures that Mr. Chase was attempt- 
ing to give from memory in an extemporaneous reply to 
a question from the floor and therefore subject to con- 
firmation which, in the interest of accuracy, we are 
pleased to print in the nature of a correction. 
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ROUTINE WASTE SURVEYS 


By E. T. CRANCH 
Superintendent, New Rochelle Water Co., 
New Rochelle, N. Y. 


it is most essential to carefully watch the ratio be- 

tween total water consumed and total water paid for. 
Where water is sold at a flat rate, it is of course impos- 
sible to determine such a ratio with any degree of accur- 
acy. If there are no master meters it is difficult to arrive 
at an accurate figure even though the individual con- 
sumers are 100 per cent metered. 

At the present time there seem to be about as many 
methods of figuring “accounted for water’ as there are 
superintendents of water works. We believe that by 
“accounted for water” only such water as is registered 
on consumers’ meters should be considered. We do not 
believe that any estimated amount of so-called “free- 
water,” or water used from fire hydrants for fires, or 
flushing or any other purpose should be included in the 
figure used for “accounted for water.” At best such 
an estimate can be only a guess and one man’s guess may 
vary considerably from that of another. 

On such a basis as above, we believe that 80 per cent 
accounted for water is about as good as can normally be 
expected. We realize that some cities claim much higher 
percentages and in others the percentage is very much 
lower. 

In New Rochelle waste surveys had been made by the 
Pitometer Company every year or two. Their surveys 
always more than paid for themselves by the discovery 
and elimination of many underground leaks. A Pitom- 
eter survey of this kind however always caused con- 
siderable woe to the operating department. The terri- 
tory was divided up into districts, all valves were shut 
on the boundaries of such district to see if a tight cut off 
could be obtained and then such district would be fed 
for 24 hours or more through one small pipe in order to 
obtain sensitive readings of the Pitometer. This would 
always cause a stir-up in the mains. Result: many a 
fond mother calling up to inform us that she couldn’t 
give the baby the filthy water coming from the pipes, 
and many a housewife demanding that we pay them for 
the clothes they had ruined in the wash. 


e any plant where economy of operation is necessary, 


Secondly: the above method of segregation would 
cause a material reduction in pressure in the segregated 
area. Result: Indignant business men calling up to say 
they couldn’t get enough water for a shower, and super- 
intendents of apartment houses notifying us that they 
couldn’t get any water on the top floors. 

Thirdly: The danger of a fire starting in the segre- 
gated area. 


Therefore, even though the Pitometer Company saved 
us money by cutting down our waste of water we always 
hated to send for them and would welcome their depar- 
ture with a sigh of relief. 


In order to overcome the above difficulties and likewise 
to secure even a closer check on our water waste we have 
developed our own Pitometer crew. A picture of this 
crew is here shown. The personnel consists of two 
pitometer men and two laborers. The equipment consists 
ot two Cole pitometers, one indicating and one recording, 
the necessary calipers, etc., in conjunction with these 
instruments, two portable pitometer shelter houses and a 
light half-ton truck. 


"he same areas of subdivision and same points of 


measurement are used as before with this important dif- 
ference that all the work is done at night. If the area 
to be shut off is large we may start closing valves at 
about 9 p. m. but the actual work of measurement will 
not start before one or one thirty in the morning and 
we endeavor to have the whole system back to normal 
by 5 o’clock. This generally gives time for the water to 
settle before many people start using it in the morning. 
With this method of operation, which has been in use 
now for over three years, we have had very few com- 
plaints from our customers. Our pitometer men have 
also become so familiar with the rates of flow to be ex- 
pected at the various stations that we have been able to 
locate leaks with a minimum of lost motion and time. 
After the leak has been approximately located in this 
manner we have generally been very successful in deter- 
mining its exact location by means of the geophone. 
The Pitometer Crew is not continuously at work on 
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Pitometer Crew of New Rochelle Water Co. 


leak surveys but only goes out when our minimum night 
rate of flow shows an unaccountable increase. A leak 
of sufficient size to show on the night rate is usually 
caused by a broken or cracked pipe. There is another 
source of leakage which is important’ but usually is not 
large enough to materially affect the night rate, namely, 
leaking services. In order to discover these quickly our 
meter readers as a matter of routine test all services with 
the aquaphone as they read the meter. In this way we 
have caught a considerable number of service leaks. We 
believe results have well justified the extra time spent on 
meter reading which the check-up for service leaks 
entails. 

The following table will illustrate briefly what has 


been accomplished : 
Per Cent 
Total of Total 
Number of Leaks Repaired Consumption’ Consumption 


Year Mains Services in Gallons Accounted For 
yar... & 131 2,287 ,874,000 64.1 
| 128 2,282,611,000 73.6 
ae is. 157 2,330,172,000 78.7 
Te seca SS 150 2,433,621,000 79.2 


*During 9 months only. 
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The last regular survey was made by the Pitometer 
Company in 1928. In the course of this survey a con- 
siderable number of leaks were discovered in both mains 
and services. Also in the year 1928 there was an unusual 
amount of drainage and highway work going on in the 
territory served and several times mains were broken by 
adjacent blasting operations. It was immediately after 
the 1928 survey that our own Pitometer Crew was or- 
ganized. 

One other factor worthy of mention in increasing the 
percentage of accounted for water is the amount of 
detailed attention given to bringing up the condition of 
consumers meters so that they measure as nearly as pos- 
sible all the water passing through them. This feature 
was covered in an article by the writer in WATER WorkKs 
AND SEWERAGE—Appril, 1932. 


v 
Informing Water Works Visitors 
and Consumers 

By S. D. POARCH 


Superintendent Board of Water Commissioners 





The visitor to the Water Puri- 
fication Works at Olean, N. Y., 
is handed an instructive and in- 
formative statement which tells 
concisely what the Water Depart- 
ment is doing in order to serve 
the community with wholesome 
pure 
quantity and under required pres- 








and rater in the proper 


One, reading in the leaflet, 
can but be impressed that S. D. 
Poarch, Superintendent, and the 
Water Works personnel of Olean 5s. 
are abreast of modern develop- 
ments and that Olean citizens 
have nothing to expect in the way of an apology from 
their Water Department. 

The wording of the leaflet follows. The idea is worthy 
of consideration as a publicity feature by Water Depart- 
ments elsewhere. 


sure. 


D. Poarch 


RESPONSIBILITIES OF A WATER WorRKS 


1. To furnish water under sufficient pressure and in 
sufficient quantities at all times, because fire is the city’s 
greatest enemy. 

2. To furnish water of a safe sanitary quality, be- 
cause disease is second only to fire as our greatest enemy. 

3. To furnish water of good physical quality (clear, 
sparkling and colorless). 

4. To furnish water free from objectionable odor, a 
responsibility keenly felt, which is receiving the attention 
of most of the research workers. 

Wuat Is Back OF THE FAUCET IN THE OLEAN HOME? 

1. Sixty miles of pipe in the distribution delivering 
water for fire protection in addition to the city’s indus- 
trial and domestic wants. 

2. Two reservoirs with a total capacity of 12 million 
gallons maintaining sufficient pressure for fire fighting. 

3. A strictly modern water purification plant capable 
of furnishing six million gallons of water daily, or 4,168 
gallons per minute, using the following methods: 

a. Prechlorination, to kill bacteria and to cheapen the 
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treatment in the matter of the amounts of chemicals 
needed. ' 

b. Aeration, to remove the major part of the odors 

c. Coagulation with alum and lime to remove the major 
part of the silt and bacteria, and deodorization and 
taste removal with activated carbon. 

d. Filtration, through 30 inches of sand and 24 inches 
of graded gravel, to remove all silt and bacteria, 

e. Final sterilization, to insure a product of absolute 
safe sanitary quality. 

4. A thoroughly trained and capable personnel to 

operate the system, including: ; 

a. Men who do the mechanical work in the system, 
and make taps of all sizes while the mains are under 
pressure. 








Interior of Filter Building, Olean, N. J. 


Men who operate this plant 24 hours out of the 
day, 365 days out of the year. 

Men who are continually working to improve meth- 
ods of production and quality of product. 


A thoroughly reliable system of reports to the 
health authorities for your protection, including : 


a. Daily telephone reports to your city Health Officer. 


b. Complete daily reports to a member of the Board 
of Water Commissioners, to the city Health Officer, 
and to the County Health Commissioner. 


Complete monthly reports to the State Department 
of Health. 


. 
Water Supply and Sewerage for 
Chicago World's Fair 


Water pumping and sewage systems sufficient to meet 
the requirements of 1,000,000 persons a day are being 
provided for A Century of Progress Exposition—Chi- 
cago’s 1933 World’s Fair. 

The water pumping system which will draw its supply 
from the water tunnels of Chicago will consist of pump- 
ing stations with a capacity of 28,000,000 gal. a day, 
with a pressure ranging from 75 lb. at the station to 25 
lb. at 39th street, the southernmost limits of the grounds. 
Thirteen miles of water pipe will be required. 

The sewage system will comprise four pumping sta- 
tions with a combined capacity of 22,500 gal. per minute 
and seven miles of pipe. The sewage will be pumped to 
the sewage mains of the city of Chicago. Two of the 
pumping stations are already in operation and the other 
will soon be constructed. 

Bids have been taken for the construction of the water 
pumping station and it is expected it will be in operation 
by Nov. 1, 1932. 
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A TWO-STORY TANK 


WITH PRE-CHLORINATION 


By WALDO S. COULTER 


Consulting Engineer, 
New York City 


two-story tanks, the trend for the past few 

years has been definitely toward plain sedi- 
mentation, with the mechanical removal of sludge 
and artificially controlled separate digestion. Argu- 
ments for separate digestion were the absence of 
troublesome foaming, shallower and cheaper tanks 
and a complete separation of the sedimentation and 
digestion processes. ; 

Separate digestion has become increasingly elab- 
orate—requiring sludge pumps; stirring devices; 
floating covers; gas-heated water systems; intricate 
piping ; additional tanks for the storage of sludge be- 
tween digesters and drying beds to concentrate the 
sludge and improve the quality of the supernatant 
liquor; multi-stage digestion; sludge pre-heaters and 
other features. All of these have contributed in one 
way or another to bring about a fairly complicated 
process. A separate digestion plant may now cost 
as much or more than a two-story design. 

In separate digestion the separation of the sedi- 
mentation and digestion processes is not as com- 
plete as is desirable. Supernatant liquors from 
the digesters, having a large solids content and 
an excessive oxygen demand, remain to be dis- 
posed of. Usually this liquor is added to the 
settling tank influent, i. e., crude sewage. It 
is bad practice to discharge supernatant liquor 
into the influent of the aeration tanks of an acti- 
vated sludge plant and where pre-chlorination is 
not practiced, septic action may become sufficiently 
pronounced in plain sedimentation tanks to reduce 
their efficiency, even though mechanical cleaning is 
practiced. 

I do not wish to be understood as arguing against 
separate digestion plants, of which I have designed 
a number. They have obvious advantages, but I do 
believe that the simpler designs should not be 
dropped as one abandons a worn-out car. The two- 
story tank should not be branded, as it sometimes 
is, as an antiquated trouble maker and not subject to 
worthwhile improvement. 


OVres principally to operating difficulties with 





An example of a two-story installation of modern 
design, with pre-chlorination, that has operated with 
good results and none of the usual Imhoff difficulties 
is the plant of the Clara Barton District, Raritan 
Township, New Jersey. This plant was placed in 
operation in May, 1930, and has a capacity for 6000 
persons. It was designed by the writer and con- 
structed under the supervision of Raymond P. Wil- 
son, Township Engineer, with general supervision by 
the designer. The contractor was the Suburban En- 
gineering Co. of New York. 

The plant consists of coarse bar screens; pre- 
chlorination equipment located at the screen cham- 
ber; measuring and dividing weirs; a rectangular 
two-story tank with two settling compartments ; and 
uncovered sludge drying beds. 

The chlorinators are of the solution-feed type and 
the chlorine water is admitted to the sewage through 
a hard rubber manifold equipped with flexible rub- 
ber tubes entering the sewage. 

The influent is admitted to the settling tank 
through reversible high-velocity inlets operating in 
conjunction with lattice baffles. There are no influ- 
ent or effluent troughs. Aside from these features, 
the flowing-through compartments are of conven- 
tional design, the slot being trapped by a triangular 
beam. The inside length of each chamber is 47 ft. 
2 in. 

The side gas vents are paralleled by scum troughs 
with which the vents are connected by gated open- 
ings. These troughs are connected to the sludge 
drains leading to the drying beds. The middle vent 
has a gated scum opening at each end. The tank has 
a maximum water depth of 28 ft. 4 in. 

The digestion compartment forms a single cham- 
ber extending under both settling chambers, without 
a longitudinal wall and the bottom forms a single 
trough, without pockets. Transverse walls each 
have openings about 12 ft. high and 20 ft. wide. The 
sloped floor is provided with perforated water pipes 
having discharge nipples to direct jets downward 
parallel to the slope. 








Screen Chamber, Tool and Weir House and Chlorination Building. Tank in Background. 
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Close-up of Two-story Tank 


The net sludge capacity is about 2 cu. ft. per 
capita. The sludge drying beds comprise four units 
having a combined area of 1.5 sq. ft. per capita. 

In operation, this plant has consistently given a 
well clarified effluent. There has been no foaming 
and solids have not risen through the slots. Scum 
formation has been negligible and a thick, black, 
well digested sludge, impregnated with gas bubbles, 
has been regularly produced. Very little attention is 
required to keep the flowing-through chambers en- 
tirely free of floating material. 

Gas production is vigorous at all times, even in 
mid-winter. Soundings show a very even distribu- 
tion of sludge deposits in the digestion chamber. 
When drawing sludge, it is necessary to use the per- 
forated water pipes for a few moments before open- 
ing the sludge valve. The withdrawal of sludge is 
accompanied by no disturbances in the settling com- 
partments, 


The effluent of the Clara Barton plant is equal to 
that of any separate digestion plant I have seen, and 
the sludge is as completely digested and much less 
watery. The plant requires very little attention. 

There is at times some odor of low intensity in the 
immediate vicinity of the gas vents, but it is local- 
ized to within 50 ft. or so of the tank. No objec- 
tionable sludge bed odors have been experienced, 
although it probably would be advisable to provide 
covered beds in a less isolated location. 

I am inclined to believe that the success of this 
plant is due primarily to the effects of prechlorina- 
tion and secondarily to the use of high-velocity inlets 
with lattice baffles and the undivided sludge com- 
partments without pockets. 


v 


Association Meetings Scheduled 

Sept. 22-23—CENTRAL STATES SECTION, AMERICAN 
WATER WORKS ASSOCIATION. 34th Annual Con- 
vention, Hotel Lawrence, Erie, Pa., Secretary-Treasurer, 
B. J. Lechner, Secretary, Commissioners of Water Works, 
Erie, Pa. 

Sept. 26-22—NORTH DAKOTA WATER -AND SEWAGE 
WORKS CONFERENCE. 4th Annual meeting, Minot, 
N. D. Secretary-Treasurer, A. L. Bavone, State Depart- 
ment of Health, Bismarck, N. D. 

Sept. 27-30—NEW ENGLAND WATER WORKS ASSOCI- 
ATION. 5ist Annual Convention, Hotel Kimball, Spring- 
field, Mass. Secretary, Frank J. Gifford, Tremont Temple, 
Boston, Mass. 

Sept. 27-30—NEW YORK SECTION A. W. W. A. Will meet 
jointly with N. E. W. W. A. at Springfield. Secretary R. 
K. Blanchard, 50 E. 42nd St., N. 'Y. C. 


Sept. 29-Oct. I—INTERNATIONAL ASSOCIATION OF 
PUBLIC WORKS OFFICIALS. Hotel Wm. Penn, Pitts- 
burgh, Pa. Secretary, A. M. Anderson, 100 No. LaSalle 
St., Chicago, Illinois. 

Sept. 30-Oct. I—WEST VIRGINIA CONFERENCE ON 
WATER PURIFICATION. 7th Annual Conference, Uni- 
versity of W. Va., Morgantown. Secretary, J. B. Harring- 
ton, W. Va., State Department of Health, Charleston, 
W. Va. 

Oct. 5-7—-MICHIGAN CONFERENCE ON WATER PURI- 

FICATION. 10th Annual Meeting (7th Annual Confer- 

ence), Medea Hotel, Mt. Clemens, Mich. Secretary-Treas- 

urer, John M. Hepler, Michigan State Department of Health, 

Lansing. 

10-14—OHIO CONFERENCE ON WATER PURIFI- 

CATION. 12th Annual Meeting, Warren, Ohio, and at 

new Water Purification Plant of Mahoning Valley Sanitary 

District. Secretary, J. M. Montgomery, Pique, Ohio. 

10-133—SOUTHWEST WATER WORKS ASSOCIA- 

TION. 21st Annual Convention, Fort Worth, Tex. Sec- 

retary-Treasurer, Lewis A. Quigley, Superintendent Water , 

Works, Fort Worth, Tex. 

Oct. 13-14—MISSOURI WATER AND SEWERAGE CON- 
FERENCE. 8th Annual Meeting Hotel Bothwell, Sedalia, 
Mo. Secretary-Treasurer, Herbert Bosch, State Board of 
Health, Jefferson City, Mo. 

Oct. 14-15—NEW YORK STATE SEWAGE WORKS ASSO- 
CIATION. Fall Meeting, Hotel Saranac, Saranac Lake, 
New York. Secretary-Treasurer, A. S. Bedell, State De- 
partment of Health, Albany, New York. 

Oct. 17—NEW ENGLAND SEWAGE WORKS ASSOCIA- 

TION. Semi-annual Meeting, Hotel Stratfield, Bridgeport, 

Conn. Secretary, F. W. Gilcreas, 14 Beacon St., Boston, 

Mass. 

22-24—CONFERENCE STATE SANITARY ENGI- 

NEERS. Annual Meeting, Hotel Willard, Washington, 

D. C. Secretary-Treasurer, R. E. Tarbett, U. S. Public 

Health Service, Washington, D. C. 

24-27—AMERICAN PUBLIC HEALTH ASSOCIA- 

TION. 61st Annual Meeting. Willard Hotel, Washington, 

D. C. Executive-Secretary, Homer N. Calver, 370 Seventh 

Ave., New York City. 

Oct. 24-26—INTERNATIONAL CITY MANAGERS’ ASSO- 
CIATION. Hotel Gibson, Cincinnati, O. Executive Direc- 
tor, Clarence E. Ridley, 923 East 60th St., Chicago, III. 

Oct. 25-27—MISSOURI VALLEY SECTION AMERICAN 
WATER WORKS ASS’N. 18th Annual Meeting, Sioux 
City, Iowa. Secretary, E. L. Waterman, Prof. of Sanitary 
Engineering, University of Iowa, Iowa City, Iowa. ‘ 

Oct. 26-28--ROCKY MOUNTAIN SECTION, AMERICAN 
WATER WORKS ASSOCIATION. 6th Annual Meeting, 
Denver, Colo. Secretary, Dana E. Kepner, Pacific States 
Cast Iron Pipe Co., 226 Continental Oil Bldg., Denver, Colo. 

Oct. 26-29—CALIFORNIA SECTION, AMERICAN WATER 
WORKS ASSOCIATION. 13th Annual Convention, Cor- 
onado Beach Cal. Secretary-Treasurer, R. F. Brown, 336 
East Market St., Stockton, Cal. 

Oct. 31-Nov. 1-2—NORTH CAROLINA SECTION, AMERI- 
CAN WATER WORKS ASSOCIATION. 12th Annual 
Meeting, Hotel Robert Lee, Winston-Salem, N. C. Secre- 
tary-Treasurer, H. G. Baity, Prof. Sanitary Engineering, 
Univ. of N. C., Chapel Hill, N. C. 


Oct. 


Oct. 


Oct. 


Oct. 
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UPWARD FILTRATION 





AND SLUDGE INCINERATION’ 


By WILLEM RUDOLFS' and S. F. HAY’ 


NTEREST in mechanical sew- 
age treatment is rapidly gain- 
ing. Experiments on sludge 

dewatering by centrifuges, chem- 
ical conditioning and filters, 
sludge drying and incineration are 
being made at a number of 
places. A method of removing 
suspended solids by slag filters, 
dewatering, drying and incinera- 
tion of sludge was studied over a 
period of a year under a grant of 
the Mechanical Sewage Disposal 
Corporation and with the co- 
operation of the Isbell-Porter 
Company, which designed the plant and incinerator, was 
reported upon in more or less detail in the May, 1932 
issue of the Sewage Works Journal under the title of 
“Sewage Filtration and Incineration of Sludge.” 


The method consisted briefly of tanks filled with a 
layer of commercial 1!4-inch slag through which the raw 
(coarse screened) sewage was filtered upward. The 
sludge adhering to the slag was incinerated in an experi- 
mental calciner, receiving charges of from 250 to 300 
pounds. The method produced results of about 70 per 
cent suspended solids reduction and from 55 to 60 per 
cent reduction in B.O.D. with an application of about 75 
million gallons per acre per day. Temporary overloading 
to about 110 m.g.a.d. showed that the filters could stand 
it for a week or more, but would probably not be good 
practice. It showed, however, that daily fluctuations of 
50 per cent increase in flow could be handled without 
difficulty. 





Dr. Rudolfs 





*Journal Series paper N. J. Agricultural Experiment Station, 
New Brunswick, N. J., Dept. Sewage Research. 
(1) Chief, Dept. Sewage Research. 


(2) Chief Engineer, Isbell-Porter Co. 





A layout of a plant, based upon the experimental work 
done, is shown in figure 1. The layout consists princi- 
pally of a series of movable filters to remove suspended 
solids and a two-stage incinerator, which calcines the 
sludge first and finally incinerates it. For treatment of a 
higher degree than 70 per cent suspended solids removal 
and 55 to 60 per cent B.O.D. reduction chemical treat- 
ment with mixing and settling tank are indicated; these 
tanks can be of any type. Most of the equipment is 
standard with the exception of the filter tanks and their 
connecting headers, while the incinerator is a develop- 
ment of a vertical retort made applicable to calcining 
and incinerating sludge. When a larger volume than 5 
m.g.d. of sewage is to be treated the filter units are built 
proportionally larger. 


Filters 


The sewage enters the filter tanks from the bottom 
(fig. 2). The tanks are made of steel, with the inlet 
and outlet welded in. Each tank holds about 3 feet of 
1¥%-inch commercial honeycomb slag with space above 
the top layer for a column of about 2 feet of effluent, 
which allows for a detention period of about 15 minutes. 
Considerable sedimentation takes place of finely divided 
material, which ordinarily will not settle in 15 minutes 
in a tank. These solids settle on the slag where they 
are held, in addition to those held within the layer of the 
slag. This combination of filtering and settling is inter- 
esting. On account of the distribution of flow through 
the slag the column of two feet of liquid in the tank is 
sufficient to prevent disturbances and washing of solids 
out of the tank. When the tank receives too great a flow 
of sewage, settling is retarded and in extreme cases even 
prevented with the result that the suspended solids in 
the effluent increase. Experiments have shown that the 
rate of flow must be persistently at least 50 per cent more 
than the design flow to produce these disturbances. 
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Fig. 1—General Layout of Chemical-Mechanical Treatment Plant. 


1 M.G.D. Capacity 





























Fig. 2—Filter Unit Attached to Influent and Effluent Lines 


The tanks are removable and each is held and guided 
to set in position on the inlet and outlet header connec- 
tions. The weight of the tank automatically seals the 
connections. In addition the connections are adjustable 
to prevent leakage. The tanks are placed in series, one 
set for primary and another for secondary filters. When 
the primary filters have become partially fouled the raw 
sewage flow is shifted to the secondary tanks, so that 
the primary tanks become in turn secondary. This gives 
a reverse rotation and the mat of solids formed acts as 
a strainer for the finer solids. When the final filters are 
saturated with sludge to a point where the dry weight of 
the sludge equals approximately 8 per cent or more of 
the slag, they are allowed to drain until the free liquid 
has run off. It was found that the amount of sludge 
present in the slag was related to the increase in head in 
the filters. When the head increases a few inches the 
filters are considered to be “fouled” and ready for re- 
moval to the incinerator. The supernatant liquid of the 
“fouled” filters is returned to the primary filters and a 
crane picks up the drained tanks, carries them to the 
drain sump before being discharged into the hopper for 
the calciner. The distribution of the sludge through the 
slag allows dewatering to proceed rapidly with a re- 
sultant low moisture content (about 25 per cent) of the 
mixture. The time required for the sewage to pass the 
filter system is about one half hour. 


Incineration 


The incineration process as developed under the direc- 
tion of the junior author consists of two parts: a drying 
and an incineration section. The mixture of sludge and 
slag is lifted from the drainage sump to the top of the 
incinerator and deposited in a hopper that feeds by grav- 
ity directly into the calcining or drying section. After 
partial drying it travels to the incinerator section where 
hot gases diluted with air burn the sludge (see Fig. 3). 
Hot waste gases with preheated air operating at about 
800° F. are passed directly through the mixture of sludge 
and slag during the process. The relatively large inter- 
stices of the 1%-inch slag allows for large volumes ot 
air to pass and repass through, effecting a rapid incinera- 
tion of the sludge. When the sludge content is about 8 
per cent on the basis of the slag, the volatile matter from 
the sludge furnishes approximately 35 to 40 per cent of 
the fuel required. When the sludge content is higher 
the heat available is increased. The rest of the heat is 


ot 
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supplied by oil through the aid of oil burners. The dry- 

ing and incineration is accomplished by hot gases and 

not through direct contact of the flames from the burners 

with the sludge or slag. Air, preheated by the exhayst 
gases, is used for combustion of the volatile substances 
coming from the sludge. Regulation of the air supply 
added after combustion keeps the mass at the desired 
temperature and the same regulation is used for odor 
control. 


After incineration the slag and ashes are discharged 
into a hopper, run over a bar screen and thence back 
into the storage bin to be reused for filter material. Ry. 
periments have shown that about 2 per cent of the slag 
is disintegrated and can be screened out over a 14-inch 
screen. On a basis of 8 per cent dry solids in the sla 
this means that about half of the residue would be slag 
finer than % inch. The amount of ash to be expected 
per million gallons domestic sewage containing 200 p.p.m. 
suspended solids and with a removal of 70 per cent 
would be about 280 pounds or less. 


Odors 


In a system as described there are two possible sources 
of odors (1) from the filter tanks and (2) from the in- 
cinerator. The experiments have shown that if clean 
slag is used every few days no odors develop from this 
source, but there is a possibility that the tanks themselves 
become coated with a film of solids or growth which may 
decompose. For that reason means are provided for 
flushing the filter tanks periodically when they are 
dumped. Similar provisions are made to flush drains 
and feed lines. Odors emanating from the incineration 
of the sludge are principally controlled by the operation 
of the unit through temperature and air regulation. 
Utilization of the hot gases for preheating, drying and 
incineration produce results similar to a modern garbage 
incineration plant and further experimentation with ae- 
tivated carbon may lead to the removal of the last traces 
of odors. Cleanliness at a plant of this type is just as 
important as around any sewage treatment or garbage 
destruction plant. A system of flushing the concrete 
upon which the filters rest, drains and walks is provided. 


Size of Plant 


From the description it is apparent that the plant lay- 
out resembles an industrial plant more than it does an 
average sewage treatment plant. Although the plant is 
mechanical throughout the mechanisms are, as is the ten- 
dency in all modern treatment processes, rather simple. 
The area required for a million gallon plant is about 75 
by 200 feet for a plant with 70 per cent suspended solids 
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Fig. 3—Diagram of Pre-Drying and Incineration Unit 
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removal or with additional chemical treatment about 100 
by 200 feet. A ten million gallon plant would occupy a 
space of about 200 by 350 feet. 


Field for System 

From the purificaion end it would appear at present, 
that the field for a system as described would be mainly 
between plain sedimentation and sedimentation plus trick- 
ling filters or activated sludge. There are many places 
where a higher degree of treatment than sedimentation is 
required and where trickling filters or activated sludge is 
not necessary. In such instances a system providing 70 
per cent suspended solids removal would be appropriate. 
With the addition of chemical treatment to remove finely 
divided material and colloidal matter the system can be 
used for a higher degree of treatment to about 85 per 
cent suspended solids removal, 85 per cent B.O.D. re- 
duction and 95 per cent B. coli removal. If still higher 
treatment is required rapid sand filters could be added. 

The system described is perhaps novel in that a single 
medium—slag—is used as a carrier for the filtering of 
the sewage, the dewatering and for the incineration of 
the sludge. The principal advantages of the system 
would appear to be the complete disposal of sludge and 
positive and simple operation. The major disadvantages 
are the possibility of mechanical breakdowns and the 
10n-stabilization of soluble material in the effluent. 
Where stabilization of putresible material in solution is 
required, chemical treatment, rapid sand filters or oxida- 
tion devices must be employed in addition. Any system 
utilizing mechanical means is subject to breakdowns, but 
experience in sewage treatment has shown that this oc- 
curs infrequently. Any mechanical treatment system 
claimed to be a cure-all for all sewage and waste treat- 
ment difficulties should be eyed with the same suspicion 
as a sugar coated pill advertised for curing all human 
ailments, but the treatment system described has, without 
doubt, advantages over biological treatment in a number 
of situations. 


v 
Automatic Pumping Stations Report 
Their Own Status 


So completely automatic are the new Pikesville 
and Townson pumping stations for the Baltimore 
(Maryland) bureau of water supply, that it is merely 
necessary for headquarters to call the unattended 
stations on the telephone if reports of operating 
conditions are desired. A unique method of obtain- 
ing these automatic reports was designed for the 
purpose by General Electric engineers, and was re- 
cently put into operation. 

The pumping equipment—two motor-driven 
pumps—is automatically started and stopped in ac- 
cordance with the water level in the reservoir. A 
hand-operated switch in the pumping station makes 
it possible to predetermine which pumping unit shall 
start in response to the water level indication but, 
should this “preferred” unit shut down because of 
trouble or some other reason, the second unit is 
automatically started in its place. 

By means of the special audible indicating equip- 
ment, operators can obtain reports of the conditions 
in the pumping station from any point which has 
telephone connection with the station. The pumping 
station number is dialed in the usual manner, and the 
indicating equipment is immediately set in action. 
The desired information is transmitted by means of 
a series of codes made up of long and short buzzes 
heard in the telephone receiver. The different codes 
are separated by a single-stroke bell signal also 
heard in the telephone receiver. 
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The first report transmitted by the code tells 
whether or not conditions generally are satisfactory 
and correct at the station. In that event, the equip- 
ment continues its report, telling which of the two 
pumping units is selected as the preferred one; 
whether water is flowing into or out of the reservoir ; 
what the water pressure is in 5-lb. steps from 50 to 
70 lbs.; what the water level is in the reservoir in 
1-ft. steps over a 6-ft. range. If the first report, how- 
ever, showed that the station was not in satisfactory 
operating condition, then an additional set of codes 
is transmitted, indicating whether or not voltage is 
available for each of the pumping units, and whether 
or not either unit is locked out of service because of 
the functioning of some protective device. 

When the audible equipment is once started, it 
proceeds to report on all the various conditions de- 
scribed and then repeats the code signals as a check. 
If, however, someone is visiting the pumping station 
and wishes to answer the telephone he may do so 
without interference from the audible indicating 
equipment because it is disconnected from the tele- 
phone as soon as the receiver is lifted. If the visi- 
tor wishes to call out of the station he may do so 
in the usual way. 


v 
Layne Well Screens Used at 
Atlantic City, N. J. 


Mr. L. Van Gilder, Supt. Water Works, Atlantic 
City, N. J., has called to our attention an error in re- 
porting the use of Johnson “Everdur” well screens in 
the new wells at Atlantic City, N. J..—July Warer 
WorKS AND SEWERAGE, page 247, 

Mr. Van Gilder states that two of the eleven new wells 
were equipped with screens made by E. E. Johnson Com- 
pany of St. Paul, Minn. The other nine were equipped 
with “Everdur” screens fabricated by the Layne New 
York Company in their own shops. 

Note.—We are pleased to make this correction and hope that 
every time a similar error may appear we will be notified in the 
same way that Mr. Van Gilder has been kind enough to do. We 


do not claim to be “error-proof” and are always glad to correct 
every mistake called to our attention. 


v 

First WATER Works LOAN GRANTED BY RECON- 
STRUCTION FINANCE COoRPORATION.—The Reconstruc- 
tion Finance Corporation on Supt. 13 loaned the South- 
ern California Metropolitan Water District $40,000,000 
for use in starting the construction of the aqueduct which 
is to supply Los Angeles and other Southern California 
cities with water from the Boulder Canyon Reservoir. 


v 
THE RECONSTRUCTION FINANCE CorPORATION.—The 
text of the Emergency Relief and Construction Act of 
1932 under which the Reconstruction Finance Corpora- 
tion functions was published in the August Journal of 
the American Water Works Association. All cities con- 
templating submitting an application for a loan from 
the Corporation should secure copies of Circular No. 3, 
issued by the Corporation on Aug. 29. This bulletin 
contains all pertinent information for prospective appli- 
cants for self-liquidating loans. The office of the Cor- 
poration is at 1825 H St. N. W., Washington, D. C. 
v 
APPLICATION FOR LOANS FROM RECONSTRUCTION FI- 
NANCE CorPoRATION.—Up to Sept. 1 applications had 
been filed with the Corporation for loans for 194 self- 
liquidating construction projects. Of this total 92 were 
for Municipal activities, such as water supply, sewerage, 
power, etc, 
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MECHANICAL ACTIVATION 
ADOPTED FOR NEW CANAAN 
SEWAGE TREATMENT PLANT ENLARGEMENT 


By THOMAS F. BOWE 


Consulting Engineer, New York City 


ROBABLY one of the most important aspects of 
Pin. New Canaan sewage treatment plant improve- 

ments is the interest that it has created within the 
municipality. It is admittedly difficult to become enthusi- 
astic about an open septic tank and six flooded sand fil- 
ters, both unattractive from the «standpoint of appear- 
ance and odor. If the residents downstream had been 
as oblivious to the existence of the treatment works as 
were those within the Borough the present betterments 
and enlargements would not have materialized. 

The recently mechanized plant has created a certain 
fascination which coupled with good results and attractive 
structures has opened to the citizens a vision of further 
possibilities for landscaping—a site with a naturally 
beautiful setting. The interest thus instilled will be the 
chief factor in assuring the continued success of the 
plant. 











Fig. 1—Controller House, New Canaan Sewage Treatment Plant 


In designing additional facilities it was necessary to 
utilize as much of the existing plant as possible in order 
to keep the cost within limits. Sand filtration had to be 
retained due to the small dilution afforded in Five Mile 
River and its use for bathing and other recreational pur- 
poses. The activated sludge process appeared logical as a 
stage of treatment in order that the existing 1.10 acres 
of sand might serve to filter present and near future 
flows approximating an average daily volume of 500,000 
gallons. The sewage being of strictly domestic nature 
it was evident that mechanical activation would afford 
adequate clarification and thus effect a power saving as 
compared with a compressed air type plant. The results 
of the first five months have amply justified expectations. 
A well clarified effluent has been obtained which readily 
passes through the sand thus producing a final effluent of 
high quality. 

The treatment previous to filtration is effected in a new 
combined unit including controller building, primary and 
final settling tanks and two aeration tanks which are all 
constructed monolithic. The Controller Building, of 
Spanish type with green tile roofing, houses all motors 
and speed reducing mechanisms, the shafts of the sludge 


collectors and aerators passing through the walls, Jy 
this manner this equipment is protected from the weather 
and is assured of constant supervision and care. In this 
building is also located the sludge pumps, grit and screen 
mechanism, return sludge diversion chamber, lavatory, 
completely equipped laboratory, switchboards, chlorinator, 
heating plant and space for storage of tools and equip. 
ment. 


Grit and Screen Mechanism 


The device for removal of paper, rags, sand and other 
similar material is constructed in a partitioned corner on 
the ground floor. It is readily inspected through glass 
panels and operates continuously. It is a Type “@™ 
Straightline screen, manufactured by Link-Belt Come 
pany, and designed to remove by one combined mech 
anism both the screenings and material settling in a smalf 
triangular sump. The perforated buckets have a rake 
attachment which travels downward along the bar screen 
collecting paper and rags and thence excavates the settled 
grit. Both accumulations are elevated and deposited ing 
metal chute from which it is directed to cans located if 
an exterior concrete chamber. The removal has averaged 
between 2 and 3 cubic feet per day. However, after two 
storms 12 and 41.6 cubic feet of material was removed, 
respectively. This large quantity may be ascribed to set 
tling during periods of low flow within a long siphoa 
line ahead of the plant. A large portion of this accumu 
lation was sand and small gravel together with other 
heavy and relatively inert matter. 


Settling Tanks 


Both primary and final settling tanks are of the ree- 
tangular type equipped with Link-Belt sludge collectors 
and are 10 feet in width with similar water depth. The 
primary tank is 43 feet long and affords 1.5 hours deten- 
tion, while the final tank is 52 feet long and provides a 
theoretical settling period of 1.9 hours. 

They are constructed with 60° sloped hoppers and 





Fig. 2—Interior of Controller House. Screen Mechanism in In- 
closure to Left, Laboratory Table Center, Motor 
Driving Acrator to Right 
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equipped with sludge removal piping, (both at the influent 
end). Sludge is pumped daily from the primary tank 
while the collectors are run twice daily for half hour 
periods. Pumping is continuous trom the final tank, the 
sludge being delivered to a diversion chamber under the 
main flooring in the controller building. The collectors 
are continuously operated in the final tank. 

Influent and effluent weirs are the full widths of the 
tank except the effluent weir of the final tank which is 
“T” shaped having 32 feet of crest. This length assures 
reduced outlet velocities and decreases the amount of floc 
passing into the effluent. 

Aeration Tanks 


The aeration tanks, 16 x 70 feet in plan with water of 
10 feet, are operated in parallel, each unit having 
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the settleable solids in the sewage, as indicated by settling 
samples of the influent and effluent two hours in an 
Imhoff cone, both samples being taken at the same time. 
Results are the average of hourly tests from 8 a. m. to 
4p.m. The removal of suspended solids varies between 
45 and 70 per cent. 


The effluent of the final tank contains from 1 to 10 
p-p.m. suspended solids, no settleable solids and a B.O.D. 
of 6to 8 ppm. This represents 97 to 99 per cent re- 
duction in suspended solids, 95 to 98 per cent oxygen 
demand and 100 per cent of settleable solids. Passage 
through the sand decreases the B.O.D., the amount of 
suspended matter and results in increased nitrification. 
The effluent may be described to the layman as a crystal- 
line clear liquid. : 
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Fig. 3—Another Interior. Pump Motors—Center Background. Collector Motor—Left Corner. Fig. 4—Mechanical “Straight Line” 


Activator Motor—Left Foreground. Switch Boards and Chlorinator Room—at Right 


mounted along the central wall Link-Belt Straight-Line 
Aerators or steel paddles. These driven at a speed of 
45.5 r.p.m. produce a circular motion with respect to the 
cross section and hence a spiral motion during the six 
hour period which is required for the sewage to pass 
through the tank. Vertical baffles constructed parallel to 
the central wall and extending from beneath the paddle 
aprons to within 18 inches of the bottom of the tank, 
prevent short circuiting of the spiral flow. Careful mea- 
surements display a surface velocity of 1.5 f.p.s., a bot- 
tom velocity of 1.0 f.p.s. and motion at every point in 
the cross sections. 

The tanks at present are being operated on 10 to 15% 
settleable solids, being maintained in the liquor, the de- 
termination being 30 minutes settling in a 1000 c.c. grad- 
uate. This corresponds to 200 to 300 p.p.m. of  sus- 
pended solids. During the first two months 15 to 25% 
settleable solids were maintained. Excellent results were 
subsequently obtained with less than 10%. 


Operating Results 


The raw sewage as it reaches the primary tank has an 
average composition as follows: 

Settleable solids.....2.5 to 4.0 c.c. in 1000 c.c. cone 

Suspended solids................ 80 to 140 p.p.m. 

B.OUD.... inscere wekua tains ewes 100 to 250 p.p.m. 
(he primary tank removes between 90 and 100% of 





Aerator in Operation at Sewage Plant 


Pumping 

All pumps are centrifugal, of the vertical type with 
motor on the upper floor and pumps in the basement. 
There is one septic sludge pump but the activated sludge 
pumps are installed in duplicate. The pumps and piping 
for the two purposes are in no way connected precluding 
the possibility of error in operation. Sludge return pump 
motors are variable speed thus providing means of con- 
trolling the volume of sludge delivered to the diversion 
chamber. The piping and pump for septic sludge is 
painted black, activated sludge piping yellowish brown 
while water piping is blue, steam, red, etc. 


Sludge delivered to the diversion chamber may be re- 
turned to the aeration tanks or wasted by way of de- 
livery to the screened sewage ahead of the primary tank. 
An adjustable “V” notch weir, valve stand operated, 
determines the disposition of the sludge. With the “V” 
notch weir in its highest position all sewage is by-passed 
over a rectangular weir. In the lowered position all 
sludge flows to the aeration tanks. Atl wasted sludge is 
resettled with the raw solids in the primary tank and thus 
admixed before pumping to the digestion tank. 


Dosing Tank—Sand Filters 


The existing dosing tank was equipped with three 
10-in. interlocked siphons arranged to apply the clarified 
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effluent from the final tank upon the filters in even doses 
or applications. The original six filters had been served 
by a single siphon, manual control being necessary to 
rotate the doses to any bed or combination of beds. In 
practice the sewage was applied to a pair of beds until 
clogged thence to another pair uniil all were clogged. 
As rearranged the six beds are divided into three pairs, 
the flow now being automatically applied to them in rota- 
tion. 

New central underground vitrified feed pipes were 
constructed, designed to discharge the flow at five out- 
lets along the longitudinal axes of the beds. In this 
manner better surface distribution is now obtained. 

The original filters constructed in 1908 have 4 inch 
underdrains laid on 5 foot centers at a depth of 5 ft. 6 in. 
while the northerly beds constructed in 1912 have 6-in. 
drains laid on 13 ft. 6 in. centers. An examination of 
these drains displayed that fine material had compacted 
around the joints making it inadvisable to attempt to 
pass high rates of filtration through them. Consequently 
a new system of underdrains were added at a shallower 
depth. Six inch laterals were placed at a depth of 3 ft. 
6 in. and on 15-feet centers to augment the capacity of 
the old system. The filtrate first appears from the lower 
drains and then from the newer indicating that the old 
drains being inadequate cause the water level to rise in 
the beds until the higher drainage system is reached. 

Although the filter sand is of poor quality, being teo 
fine and lacking uniformity of size, it was considered 
advisable to determine whether it would serve for a 
highly clarified liquid. This experiment has been justi- 
fied as the surface of the filters is dry within an hour 
after dosage or before an application is placed upon the 
adjacent pair of beds. 


Digestion Tank 


The original septic tank constructed with two compart- 
ments was converted into a separate sludge digestion 
tank. A concrete roofing was placed over the structure, 
water spray coils added for agitation purposes and piping 
arranged for sludge circulation. The two compartments 
are arranged to operate in series, the sludge being de- 
livered at the end of one compartment and septic liquid 
displaced at the same end of the adjoining compartment 
after a path of travel of 128 feet. Three cubic feet of 
storage per capita is available in the first unit while the 
second will afford a ten day settling period for the septic 
liquid. There are eight baffles extending from the roof 
line to three feet below the water level. These retain the 
scum and aid in producing a clear effluent. The displaced 
liquid is admixed very gradually with the final tank 
effluent enroute to the filters. 

Lime has been utilized to maintain the pH of the di- 
gesting sludge as insufficient seeding material was avail- 
able to properly start the process. 


Sludge Drying Bed 

The original drying bed or lagoon was not under- 
drained and had no features worthy of salvage. A new 
sludge bed was therefore constructed on higher ground 
more accessible and affording better ventilation. The 
new bed area is equipped with glass superstructure and is 
divided into three sections by wooden stop planks. A 
central trackway of steel channels, suitable for a small 
truck, provides means of direct loading. The filtrate 
passes to an old lagoon and is refiltered and diluted before 
discharge into the stream. 


Chlorination 
A vacuum solution feed chlorinator is installed within 
a partitioned enclosure and arranged for split feed dis- 
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charge. Chlorine may be applied to the final settlins — 
tank and directly to the dosing tank. This was adontel 
so that the plant might be operated with part of the flow 
receiving activation treatment and part receiving settling. 
sand filter treatment, thus increasing the capacity of the 
plant during times of high flow. In this instance chlorine 
could be applied at two points. 


Power 


The power requirements of the plant have been as 


follows: 

Screen mechanism-continuous, at 0.3 k.w........ 
Primary tank collector, 1 hr. at 0.3 k.w 
Aeration tanks-continuous, at 6.2 k.w 

Final tank collector, at 0.3 k.w 

Return sludge pump, at 0.7 k.w 

Septic sludge pump, % hr., at 0.7 k.w 


7.2 k.w-h, daily 
0.3 k.w.h. daily 
149.0 k.w.h. daily 
7.2 k.w.h, daily 
16.8 k.w.h. daily 
0.2 k.w.h, daily 


180.7 k.w.h, daily 


This is equivalent to a continuous load of 7.53 kw, 
for a 500,000 gallon daily flow or 15.06 k.w. on a million 
gallon basis. 


Personnel 
The plant was designed by John G. Albertson under 
the direction of the writer and the construction work was 
supervised by Kenneth D. Allen. The contract was exé- 
cuted by Merritt-Chapman and Scott Corporation at a 
cost of $71,700.00. 
v 


Billing and Collecting at Hartford, Conn. 


The following note is taken from the 1931 report of 
the Water Bureau of the Metropolitan District of Hart- 
ford, Conn., of which C. M. Saville is manager and chief 
engineer. The office personnel of the Water Bureau 
includes the following: 

A posting clerk, who devotes all of his time to posting 
of water rents, which average approximately 4,200 en-’ 
tries monthly. These postings include the billings on 
5g-in., 44-in., l-in., and 1%-in. meters. 

A billing clerk, who bills and posts the so-called “large 
meters”—2 in. or over in size—which approximate 600. 
These are billed monthly. This clerk acts as telephone 
and information operator ; also, draws the checks (num- 
bering about 700 a month) for discharging the Bureau's 
obligations, and makes out the requisitions for depart- 
ment supplies. 

Another billing clerk, who bills meters from 5¢-in. to 
and including 114-in—about 4,200 monthly—also assists 
in general office routine. 

The meter reading force consists of an assistant fore- 
man and six readers. The assistant foreman acts in the 
absence of the vice-clerk. 

The territory is divided into seven zones, of which 
readings are taken every other month and billed semi- 
annually—the seventh zone comprising the larger meters, 
being read and billed monthly. Each reader averages 
about 100 meters daily. 
averages 3,464 meters 
averages 4,385 meters 
averages 4,695 meters 
averages 3,879 meters 


averages 4,559 meters 
averages 4,647 meters 


Zone No. 1 is billed in Feb. and Aug 
Zone No. 2 is billed in Apr. and Oct 
Zone No. 3 is billed in June and Dec 
Zone No. 4 is billed in Mar. and Sept 
Zone No. 5 is billed in May and Nov 
Zone No. 6 is billed in Jan. and July 


Each zone is placed in the mail the last day of the 
month and is due and payable the first day of the month 
following. On all water bills remaining unpaid twenty 
days after due a penalty charge of 5 per cent is added 
until the first of every month thereafter, when an addi- 
tional 1 per cent is added to the 5 per cent until paid. 
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How Engineers Can Accelerate Water 


Works and Sewer Improvement 

HE Cast Iron Pipe Research Association, whose 

chief research engineer is Thomas F. Wolfe, recently 
published the statement by Malcolm Pirnie, a consulting 
engineer ot New York City, that over half-a-billion dol- 
lars’ worth of water works construction is now being held 
up.” The reason assigned is: “Water works improve- 
ments pay their way—they do not increase taxes. These 
easily ascertainable facts have not been generally under- 
stood by taxpayers and bankers.” 

In ordinary times city engineers merely recommend, 
without urging, additions and improvements. These are 
not ordinary times. They are so critical that every city 
engineer and every consulting engineer is warranted in 
urging the public to go ahead with needed additions, 
enlargements and improvements. Mere urging is not 
sufficient. There should be presented to the public data 
that will convince them of the economic wisdom of each 
expenditure that is proposed. 

Treat the public as if it were the board of directors 
of a corporation. Come before them as if you were 
the chief engineer of the corporation, and show them 
how future operating expenses will be so reduced by 
making the proposed capital expenditures as to result 
in a handsome annual return on their money. 

Draft a report to the mayor, after consultation with 
him, in which you recommend certain specific improve- 
ments. Show what those improvements would have 
cost three or four years ago, and what they will cost 
now. Quote facts to prove that from every great price 
and wage depression there has always been a violent 
rebound. Cite the wisdom of such industrial captains as 
Rockefeller and Harriman, who enlarged and improved 
their plants and railways during hard times. Visit the 
editors of your daily papers, and convince them of the 
economic wisdom of your program. 

Nearly three years ago President Hoover advised 
all cities to undertake a super-normal amount of public 
works improvement. His excellent advice was heeded 
by relatively few cities. Why? Because something 
more potent than advice was needed, no matter how 
eminent the adviser. When taxpayers are hard up they 
are not good listeners even to the best of advisers. They 
all hail “from Missouri,’ and their receptive hail is a 
pretty chilly sort. How to thaw it? There are but two 
effective ways: (1) By appeals to their sense of duty 
to the unemployed. (2) By appeals to their sense of 
economy. Your reports to them can and should carry 
both of these appeals. 


"Utilize Dull Times to Build 
New Plants" 


LTHOUGH Andrew Carnegie’s advice, “Utilize 

dull times to build new plants,” can seldom be fol- 
lowed by private corporations, it remains good advice 
tor all who are able to follow it. It certainly should be 
tollowed by every city that has a water works or sewer- 
age system that is in any respect inadequate or obsolete. 
Carnegie was speaking only as a business man looking 
tor future profit. In the case of a municipality there 
is an added reason for making plant additions and im- 
provements now, namely, furnishing employment. 


Not a few editors of newspapers have been urging re- 
ductions in expenditures for public works. Yet the 
editors have usually been the strongest advocates of a 
renewal of normal activity in every line of private busi- 
ness. They see no inconsisiency in advising the public 
to do exactly the opposite of what they are advising men 
in private business to do. This attitude toward public 
works expansion can be overcome only by showing the 
economic use of proposed improvements. City engineers 
can do much toward convincing editors that there is 
need of many an addition and improvement. In the 
larger cities engineering societies, or branches thereof, 
might do well to appoint committees to investigate the 
economic construction needs of all city departments and 
make public their findings. 


LO "Leena 
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Informing Water Works Visitors 


LL too frequently public-relations is a matter that 
is given too little thought by the management of 
municipally owned and operated utilities—water works 
are no exception. The consumer, or more often some 
member of his household, receives his or her impression 
of the local water-works through contact with the meter- 
reader and the man at the collector’s window at the office 
of the local water department. If such contacts are 
pleasant the water bill will be paid without ill feeling— 
otherwise the payer will grudgingly pay the bill. He 
feels that he has to without recourse to the state corpora- 
tion commission or utility commission. He feels, that 
the water department, being a municipally operated en- 
terprise, there is nothing that can be done about it. Being 
a non-competitive enterprise the dissatisfied consumer 
“takes the medicine” but lays in wait for the opportunity 
to “vote differently” at the next local election. 
Impressions gained by the consumers as to the effi- 
ciency of the local water works department are too fre- 
quently those which are derived as the result of bad 
tastes in the water, “red-water,” failure of pressure for 
some reason, or sediment in the water which has been 
caused by stirring up depositions in the mains during 
fire draught, main flushing or disturbances incident to 
main repair work. It is chiefly at times when the water 
supply is suffering some upset condition that the public 
pays attention to matters pertaining to it. The con- 
venience of public water supply has come to be such a 
matter-of-course affair that the average citizen thinks 
little more about what is behind the faucet than he does 
about the air he breathes unless something goes wrong. 
That perhaps is not entirely the fault of the individual— 
he needs to be informed. He needs to be encouraged to 
learn more about the production and handling of this 
common-place commodity upon which he is so dependent. 
It is usually the case that public-relations between con- 
sumers and privately owned water companies are main- 
tained in better condition than is found to be the case 
in the average community served by a municipally oper- 
ated system. The explanation is simple: the executives 
of water companies have found that maintenance of satis- 
factory public relations pays. It means increased water 
consumption, less friction and more prompt payment of 
water bills. Water companies that have not gone about 
building up friendly public relations have been failures— 
those that have done so have thrived. 
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One very effective method of building satisfactory 
public opinion and creating interest in the local water 
works is that of informing tax payers and water users 
concerning this important utility. The average citizen 
knows a great deal more about the local electric or gas 
company than he does about the water works. He looks 
upon any purification treatment given the water as some- 
thing to be tolerated but many consider that the alum 
added is causing divers ailments and that chlorination is 
nothing less than necessary evil. 

Elsewhere in this issue there is reproduced the context 
of a leaflet that is presented to all visitors to the local 
filtration plant at Olean, N. Y. By this procedure the 
visitor is informed concerning the measures applied in 
collecting, purifying and distributing the local water 
supply and from all reports this means of informing 
water users has been very effective. It is quite encourag- 
ing also to see that more and moré groups of school chil- 
dren are being taken through water works plants gen- 
erally. Certainly the oncoming generation will be far 
better informed and infinitely more appreciative of the 
full meaning of the water works to the community and 
its operation than has been the case heretofore. It is 
the parents of the present youngsters that need immediate 
consideration. 

How many water users appreciate the fact that they 
pay approximately 5 cents for a ton of water, whereas 
milk cosis $120.06 per ton and gasoline $45.00 per ton 
and upwards. Further, how many users know to what 
pains water works men have gone to find the most effec- 
tive remedies to use for removing foul tastes or odors 
from the water, to keep it from rusting out their plumb- 
ing fixtures and pipes and to produce the most refined 
product obtainable by applying approved processes. It 
is only through publicity in the local press and through 
other channels such as civic associations, school groups, 
etc., that such information can be imparted. That, too, 
will encourage water users to visit the works and there 
become better acquainted with the functions of their 
water department. If you have something of which you 
are proud, it will pay to “advertise”—if not it will pay 
to “advertise” what other cities have accomplished in 
order to get the tax paying public interested in what 
you feel is needed in the way of betterments to the water 
works system and water supply improvements. 
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Ferric Iron Coagulation 


N the matter of the use of ferric-iron salts as coagu- 

lants in the purification of water and treatment of 
sewage it would seem that the old axiom that “history 
repeats” holds true. 

The alums are known to be the oldest of all coagulants 
applied by man but iron salts are coagulants found func- 
tioning in natural processes of water clarification, such as 
takes effect in streams or lakes fed by ferruginous ground 
waters. 

Artificially applied iron in the form of ferric-chloride 
was introduced into water treatment as early as 1902 by 
Dr. H. Duyk. It was used in conjunction with pre- 
chlorination at the Middlekerke, Belgium, rapid sand fil- 
ter plant. No less an authority than the late Professor 
Geo. C. Whipple, in 1906, reported on his observations 
in connection with Duyk’s “Ferro-Chlor” process before 
the American Water Works Association. Later William 
Bull of Quincy, IIl., developed and patented a process 
for making ferric-chloride for use in water coagulation 
in which scrap iron and chlorine comprised the two raw 
materials entering the process of continuous ferric chlo- 
ride production. 
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Nothing of importance came of the use of ferric-iron 
coagulants, probably because of the relatively high cog 
of manufacture of ferric compounds and the slig’ 
later introduction of the ferrous sulphate (copperas) and 
lime treatment which was also developed by William Byjj 
and introduced into water-works practice by C. Arthur 
Brown. 


Nothing further of imporiance developed in the wa 
of ferric-iron coagulation until it was demonstrated jp 
1926 by Mohlman and Palmer of the Sanitary Distrig 
of Chicago, that ferrous sulphate could be economically 
oxidized with liquid chlorine to produce an effective 
coagulant for use in sewage sludge dewatering. Mj. 
waukee and Houston made use of the “chlorinated. 
copperas” process shortly thereafter at the local sewage 
treatment works. Houston continues to use copperas and 
chlorine but Milwaukee and Chicago have turned to fer- 
ric chloride as the more efficient salt for their particular 
needs. 


It was but natural that so effective a coagulant as 
chlorinated-copperas should be considered in water treat- 
ment also and its efficacy for use in color removal from 
a swamp water was demonstrated in 1927 by L, L, 
Hedgepeth at Elizabeth City, N. C. Its use since has 
slowly spread but has not until the present year been 
adopted at plants of very large capacity. As reported 
by Messrs. Craig and Bean in the first article in this 
issue, the use of “chlorinated-copperas” or ready pre- 
pared ferric-iron salis has been demonstrated as the most 
satisfactory and economical coagulants for the purifica- 
tion of the water supply of the city of Providence, R. I. 


The process of prechlorination and ferric iron coagula- 
tion has returned after being a Rip Van Winkle for these 
30 years elapsed since Dr. Duyk established the efficacy 
of this combination in purification of the Middlekerke 
supply. It takes courage, however, to make radical 
changes in established water treatment practices, and the 
Providence authorities have adopted the newer process 
only after extensive siudies and carefully controlled 
experimentation. 
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S. |. Zack Appointed Associate 
Editor of Water Works and Sewerage 


Beginning with the October issue of WATER Works 
AND SEWERAGE Mr. S. I. Zack, formerly a Sanitary En- 
gineer with the Sanitary District of Chicago, will assume 
the duties of Associate Editor. 

Mr. Zack has for the past ten years served the Sani- 
tary District of Chicago as a member of the staff of 
Mr. Langdon Pearse, Chief Sanitary Engineer, and has 
conducted tests under the direction of Dr. F. W. Mohl- 
man, Chief Chemist. During such service he has con- 
ducted special investigations dealing with design and 
operation of sewage treatment works, the treatment of 
industrial wastes and operation of testing stations. The 
results of’ such investigations, several of which have been 
published, have been used in the designing of large and 
small sewage and industrial waste treatment plants. 

Mr. Zack will conduct a Section in WATER WoRKS 
AND SEWERAGE dealing with “Sewage Treatment 
Works.” In addition he will answer inquiries from our 
readers which pertain to sewage, industrial wastes, their 


treatment and allied problems. 
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The Dorr Sifeed 
Clarifier 


A new and improved method of feeding 
sedimentation units, to be known as Sifeed, 
has been developed by The Dorr Com- 
pany, Inc., for use with both the square 
Dorr Traction Clarifier and the round 
Dorr Central Drive Clarifier. The distinc- 
tive features of this new method are the 
introducing of the influent through a 
centrally-located, inverted siphon and the 
overflowing of the clarified effluent across 
the peripheral weir extending around the 
entire inside of the tank at the water level. 


water above the feed diffusing casting ex- 
erts a dampening effect, preventing tur- 
bulence and agitation at the center and giv- 


ing a better feed distribution. Secondly, 
a substantial saving in head is secured and 
a saving in the cost of the tank itself and 
accessory channels may frequently be had. 
Finally, the collecting of the clarified 
effluent over a peripheral weir of maxi- 
mum length induces a progressive decel- 
eration from influent to effluent with the 
rate of flow reaching the absolute mini- 
mum of the overflow weir. 

The adoption of siphon feed has neces- 
sitated some changes in the design of the 
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The Dorr Clarifier—Siphon Feed and Central Drive. 


The influent pipe passes under the bot- 
tom of the tank, terminating at the base 
of a central pier in a long radius 90° 
elbow. The central concrete pier is cored 
out directly above this elbow, forming a 
vertical conduit, flared out at the top, for 
carrying the influent into the base of the 
feed diffusing casting. 

This feed diffusing casting rests on top 
of the central concrete pier and supports 
the clarifier mechanism. It is provided 
with a number of long, vertical ports for 
diffusing the influent radially throughout 
the tank at a greatly reduced velocity. 
Concentric with this feed diffuser is a 
large, cylindrical baffle, extending several 
feet below the water level and suspended 
from the rotating mechanism. 

The sides of the tank, whether square 
or round, are provided with a continuous, 
peripheral effluent weir at the water level, 
making it possible to collect the effluent 
around the entire top of the tank. The 
clarified effluent flows into a peripheral 
channel, arranged to discharge at any con- 
venient point. 

The introducing of the feed at the cen- 
ter ef the tank by means of a trough or 
elevated pipe line possesses no advantages 
compared with conventional across-the-tank 
flow, due to the disadvantageous plunging 
entrance of the feed and consequent tur- 
bulence and deflocculation at the center of 
the tank. When, however, the feed is in- 
troduced centrally through a submerged 
and inverted siphon certain very tangible 
operating and structural benefits are se- 
cured. In the first place, the head of 


square Dorr Traction Clarifier. It has 
led, also, to a new design of the Dorr Cen- 
tral Drive Clarifier, in which a compact 
drive unit is mounted directly upon the top 
of the central column and not on the 
cumbersome, bridge-type superstructure 
formerly employed. Eight of these siphon 
feed Dorr Central Drive Clarifiers are be- 
ing installed in concrete tanks 112 ft. in 
diameter at the new activated sludge plant 
of the city of Cleveland, Ohio. 

The conventional side-feed, side-over- 
flow square Traction Clarifier will still 
be furnished when specified. For further 
description of the Sifeed Clarifier address 
The Dorr Co., 247 Park Ave., New York, 
Nu ¥. 
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New Iron Removal- 
Aerating Filters 


Removal of iron and odors from water 
by pressure aeration and filtering is ac- 
complished by a filter now being built by 
the Elgin Softener Corporation, Elgin, III. 
The water is pumped directly into a pres- 
sure filter tank, the top portion of which is 
filled with compressed air. As the water 
sprays through the compressed air it ab- 
sorbs oxygen to oxidize the ferrous iron 
to the ferric state. The water then falls 
into the central section of the tank which 
acts as a retention chamber. During the 
passage of the water through this retention 
chamber, coagulation takes place so that by 
the time the water reaches the sand surface 
in the lower part of the tank, the iron is 





effectively removed by the filter sand. The 
water is filtered at a rate of 3 gallons per 
minute per square foot of sand area and 
the filtered water rarely contains more than 
0.1 part per million of iron. 


From the sectional view of the filter 
shown, it will be noticed that the raw 
water enters the filter through a pipe 
which connects with the spraying manifold. 
This pipe manifold is fitted with spray 
nozzles as shown in the plan view. Com- 
pressed air is supplied by means of a small 
motor-driven compressor. The pressure in 
the filter is normally maintained at about 
a range of 30 lb. to 60 Ib. per sq. in., and 
this pressure is controlled automatically by 
means of a float. Ordinarily the water 
supply is under the pressure of the sup- 
ply system and the filter operates continu- 
ously in accordanee with the demand for 
filtered water. As the water level in the 
filter rises, it operates a float switch and 
when this float reaches its highest point, 
the compressor starts up and the com- 
pressed air forces the water down to the 
low level and the compressor is cut off. 
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Sectional View of Filter. 


The amount of water admitted to the filter 
may be controlled either manually or au- 
tomatically as desired. 

Filters of this type are also built in con- 
junction with the zeolite type of water 
softener. In this case, the iron removal 
filter surrounds the tank containing the 
zeolite water treatment. The iron is first 
removed from the water and then this 
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filtered water supply passes through the 
softener to eliminate the hardness. 

Aeration in the pressure type of filter 
also removes odors. In some cases, water 
supplies contain hydrogen sulphide in addi- 
tion to iron and the aeration eliminates 
both the odor and the iron. 

Address the Elgin Softener Corp., EI- 
gin, Ill. for illustrated booklet describing 
this novel equipment. 
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New Boiler Water 
Testing Equipment 


W. A. Taylor and company, Inc., 872 
Linden Avenue, Baltimore, Md., has re- 
cently developed and placed on the market 
two new outfits for controlling the pH and 
phosphate content of boiler water. Both 
outfits are similar in design and operation 
to the Slide Comparator shown in the il- 
lustration, which makes them exception- 
ally durable and simple to operate. They 
can be secured as separate units or in 
combination as desired. 

All color standards used in these sets, 
as well as those employed in all other 
Taylor equipment, are guaranteed to re- 
tain their accuracy for a period of five 
years. This is a guarantee that is not car- 
ried by any other color standards on the 
market whether liquid or artificial. 

The pH outfit contains a new indicator 
thymol red (yellow 8.0-11,2 red) developed 
by the manufacturers. The color standard 
slide contains standards from 8.0-11.2 in 
intervals of 0.4 pH, giving sufficient ac- 
curacy for boiler water control. 

The Phosphate Slide Comparator em- 
ploys a method developed in the Taylor 
Laboratories with the purpose of eliminat- 
ing errors due to constituents other than 
phosphate, such as silicate, iron, etc. Sili- 
cates as high as 1.0 per cent as SiO, and 








Slide Comparator. 


ferric iron as high as 50 parts per million 
introduce no error. Ferrous iron does not 
interfere at all. The color standard slide 
contains standards for 5, 10, 20, 30, 40, 50, 
60, 80 and 100 parts per million of phos- 
phate as PO;. Concentrations of phospate 
up to 100 parts per million can be deter- 
mined directly and higher concentration can 
be taken care of by dilution. The reagents 
employed are very stable. 

The procedure is so simple that anyone 
can quickly learn to use the outfit and only 
a few minutes are required to complete a 
test. The manufacturers will gladly send 
complete details on request. 
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Ideal “Self-Syn” 


Motors 


The Ideal Eiectric & Mfg. Co. of Mans- 
field, O., announces a new synchronous 
motor which has been especially developed 














Ideal “Self-Syn” Motor. 


for industrial and general purpose applica- 
tions. 

The Ideal “Self-Syn” motor is a com- 
pact, self-excited, self-synchronizing, self- 
contained motor unit that requires no ex- 
ternal excitation:—the exciter windings, 
direct current commutator, etc., being in- 
tegral with the motor itself. Since no 
field switch or complicated synchronizing 
relay is necessary, this motor is started 
with a simple hand operated compensator 
in the same manner as an ordinary induc- 
tion motor. 

It is a true synchronous motor having 
all the advantages of the conventional 
motor with the additional advantages of 
greater compactness, and simpler control 
equipment. It also possesses the unique 
ability to automatically re-synchronize it- 
self after having been pulled out of step 
by a line voltage dip or a momentary over- 
load. This last represents a decided ad- 
vantage over the ordinary synchronous mo- 
tor which without auxiliary control pro- 
tection, would stall under such conditions. 

Power factor correction is inherent 
with the Ideal “Self-Syn” motor since 
unity (100 per cent) or 80 per cent lead- 
ing power factor is standard. These mo- 
tors are supplied in all sizes from 5 to 
100 H. P. at 900, 1200, and 1800 R. P. M. 

These points combined with lower first 
cost and lower installation expense indicate 
the Ideal “Self-Syn” motor to be particu- 
larly advantageous for all constant speed 
power requirements. The Ideal Electric 
& Mfg. Co. will be glad to supply any ad- 
ditional information desired. 


WITH THE 


MANUFACTURERS 


New Hydrauger 
Bulletin 


A new bulletin which interestingly il- 
lustrates and describes an improved method 
of boring in place of open trench digging, 


has just been released by the Hyd 
Corporation. 

The bulletin shows, in graphic form, the 
Hydrauger method of mechanically bogj 
under pavements, railroad tracks and other 
obstructions. It illustrates, by use of 
graphs, the exact cost of boring different 
distances in different diameters and algg 
shows the speeds and degree of accuracy 
with which bores can be made. 

The bulletin is attractively printed in 
five colors. It describes the new Hydray. 
ger models, parts, and quotes complete 
specifications. Copies may be procured 
from the Hydrauger Corporation at 233 
Broadway, New York City. 
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De Laval Issues 
New Catalogs 


Centrifugal pumps for large outputs, as 
in water works pumping stations, are 
described in Catalog B-4, issued by the 
De Laval Steam Turbine Co., Trenton, 
N. J. The distinguishing features of these 
single stage, double suction pumps inelude 
a casing split horizontally in the plane of 
the axis of the shaft, with piping connec. 
tions in the lower part of the casing, s¢ 
that the internal parts are at once ac 
cessible upon removing the casing cover, 
and the protection of the main members of 
the pump at points where wear may oc 
cur by renewable wearing parts, the most 
important of which are the wearing rings 
which protect the casing and impeller at 
the joints where the suction chamber is 
separated from the discharge chamber. 
These wearing rings are of the labyrinth 
type and, it is claimed, allow only one- 
third as much leakage with the same 
radical clearance as do flat rings; also, 
they wear much less rapidly. Among the 
pumps illustrated are geared turbine driy- 
en pumps delivering 75,000,000 gallons per 
day against 150 ft. head; and motor driven 
pumps of 30,000,000 gallons per day ca- 
pacity against 250 ft. head, which, on the 
efficiency tests, showed a combined motor 
and pump efficiency of 84.5 per cent. 
Write for Cat. 4-13—“De Laval Single 
Stage Double Suction Pump.” 

Multistage centrifugal pumps with sin- 
gle suction impellers are described in Cat- 
alog B-5, distributed by the De Laval 
Steam Turbine Co., Trenton, N. J. These 
pumps are built with as many as seven 
stages in one casing and for heads up to 
or exceeding 1600 lb. per sq. in. The dis- 
tinguishing features of design include 
horizontally split casings with one piece 
diaphragms, labyrinth wearing rings and 
a hydraulic system for taking care of axial 
thrust which always holds the rotating ele- 
ment in proper position without involving 
actual contact of the rotating and _ sta- 
tionary parts. The stuffing boxes are sub- 
jected only to suction pressure, and where 
this pressure or the temperature is high, 
as in pumping boiler feed water in some 
cases and in industrial processes, laby- 
rinths breakdowns and an auxiliary seal- 
ing device are used to protect the shaft 
packing. These pumps are built both with” 
and without diffusion vanes, depending up-? 
on operating conditions. Special designs” 
are supplied for handling high temperature” 
fluids. Write for Catalog B-5—for dey 


tails and illustrations. : 
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N FILTRATION EQUIPMENT oy -1-1°)-7. 4k! 


LAUGHLIN 
CLARIFYING TANK 


For the Better Removal of 
Suspended Solids from Sew- 
age and Industrial Wastes 


ed . 
Ve DS Sew. 





—Permits of usual sedimentation and thick- 
ening operations within a tank, at high 
capacity for a given tank size. 


—Removes solids by positive filtration. 


—Filter bed embraces entire circumference 
of tank, extending inwardly five feet or 
more. 


—Operated with a traveling magnet which 
cleans the filter bed as necessary. 


—Tanks of round or rectangular type for 
any capacity. 





—Low power and low operating cost. 








FILTRATION EQUIPMENT 
CORPORATION 


350 MADISON AVE. NEW YORK 


















Cut water treatment 


costs with DOW 


FERRIC CHLORIDE 


COAGULANT 


The amount of coagulant required can usually 
be reduced by 25% to 50% for equal sedimenta- 
tion by using Ferric Chloride. The graph below 
shows a comparison of Ferric Chloride and 
alum when used for the treatment of a typical, 
medium hard, river water. One grain per gal- 
lon of Ferric Chloride reduced the turbidity 
from 33 to 5 with 30 minutes mixing and one 
hour settling. Two grains of alum were re- 
quired to reduce the turbidity to the same point 
for the same mixing and detention period. 

You can reduce your coagulant costs by using 
Dow Ferric Chloride Coagulant. It is not only 
more effective, but it is also lower in price. Use 
it either in water purification or sewage dis- 
posal. Write for further information and prices. 


A Comparison OF Ferric CuLorme * ALum 
In THe TREATMENT OF A River WATER 
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Send for your copy of “The Use of Ferric 
Chloride as a coagulant in Water Filtration.” 






THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 





When writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you. 
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ENGINEERS, CHEMISTS, 
SUPERINTENDENTS— Attention! 


Are you a member of the 


American Publie Health Association ? 








Many of you who read this advertisement are already members or Fellows of the Ameri- 


can Public Health Association,—the oldest, strongest and best-known sanitary organi- 
zation on the continent. To those of you who have not considered the advantages of 


such affiliation, this message is addressed. 


As one who plays an active part in the con- It will keep you up-to-date with the latest 
trol of environment, whether it be in pro- and best developments in current sanitary 
tecting the water supply, in sewage disposal, practice. Through its official publication, 
in air conditioning, or in any practical san- the AMERICAN JOURNAL OF PUBLIC 
itary problems, you are a public health HEALTH, and its YEAR BOOK, it will 
worker and therefore eligible for member- make available to you the papers and re- 
ship in the AMERICAN PUBLIC HEALTH ports emanating from its powerful Public 
ASSOCIATION. Health Engineering Section. Some of 
these are: 

For over sixty years, the Association has 
served the interests of the public health 
profession. Its membership records include 
the names of outstanding sanitarians of Cienet Monisaslam 
several generations. In any professional Garbage and Refuse Disposal 
venture of importance, members of the Heating and Ventilation 
AMERICAN PUBLIC HEALTH ASSO- Milk Supply and Dairy Sanitation 
CIATION figure prominently. Mosquito Control 

Disaster Relief 
What will membership in the Association Aerial Pollution 


mean to you? It will provide contact with Environment Sanitation 
the keenest minds in the engineering field. Research and Standards 


Water Supply 
Sewage Treatment 
Waterways Pollution 


PLAN TO ATTEND THE SIXTY-FIRST ANNUAL MEETING AT WASHINGTON, 
D. C., OCTOBER 24-27, 1932, where experts in the field of sanitary engineering will present 
and discuss papers on current sanitation problems. Members of the Association are entitled to 
reduced railroad rates to and from the Annual Meeting. 


COUPON 
AMERICAN PUBLIC HEALTH ASSOCIATION 
450 Seventh Avenue, New York, N. Y. 
Please tell: me more about membership in the American Public Health Association and the Wash- 
ington Annual Meeting. 





Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 
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| Glass-Overs for Sludge Beds 








Township of East York, Toronto, Canada 


Grant R. Jack, Commissioner of Works 
Consulting Engineers, Messrs. Wynne-Roberts 
Son and McLean, Toronto 





HE Danforth Park Sewage Disposal Works are located 

so as to serve about 910 acres. The sludge is collected 
to the centers of one settling tank by a Dorr Clarifier and 
in the other by Hankin’s double helical scraper. Each 
digestion tank contains double helical scrapers and sludge 
breakers. 
The sludge bed Glass-Overs are of Lord and Burnham’s 
Master Iron Frame Construction, which allows a maximum 
of sunlight and air circulation to reach the sludge, produc- 
ing quick drying. It is estimated that the capacity of the 
glassed-over beds is increased by at least three times over 
the exposed beds. 


Jord «. Burnham @. 


* SLUDGE BED GLASS-OVERS 


208 S. La Salle St. Harbor Comm. Bldg. 
Chicago, IIl. Toronto, Can. 


Graybar Bldg. 
New York 























SIMPLEX 


Venturi Type Meters 
Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 





2s 
Simplex 
my WRITE FOR 
Totalizing BULLETINS 


Meter Register 














SIMPLEX VALVE & METER CO. 
6743 Upland Street 
Philadelphia, Pa. 
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“ISCO” Triple ‘Ss’ 


SUPER SATURATED SOLUTION 


FERRIC CHLORIDE 


Carrying 66% FeCl; 
Stronger than the Lump or Crystal Form 


Much stronger than the FERRIC CHLORIDE 
solutions heretofore known to the trade. 


FERRIC CHLORIDE “66%” is a solution at ordi- 
nary temperatures. 


FERRIC CHLORIDE, FeCl;, Content 60%, the 
well-known lump or crystal, is a solid at ordinary 
temperatures. 


FREIGHT SAVING is appreciable, and conve- 
nience results in the use of 66% solution to which 
water may later be added. 


THE CONTAINER—a non-returnable barrel; an- 
other economy and convenience to you; no freight 
to be paid on a returnable empty! 


ISCO 66% FERRIC CHLORIDE SOLUTION is 
the answer to many coagulation problems in addi- 
tion to sewage sludge dewatering. 


We are also prepared to furnish Ferric Chloride 
as lump, crystal or more dilute solutions, where 
specified. 


INMUS, SCE(OEN &CO. 


117 Liseaty Stacet. NewYorn. 
Established 1816 


Manufacturers of “ISCO” Chlorinated Lime 


Please send me without obliga- 
tion further information on your 
new FERRIC CHLORIDE ‘ 66” 


INNIS, SPEIDEN & CO., 
117 Liberty St., N. Y. C. 


~~ 
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STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—who else will do this? 


We also make « Rod that will float. Alse rods with wheels 
for conduit work 


Slip together sideways 
-~ atongle ~---. 
; 























AND. CONDUIT RODS 


No Deep Shoulder Cut for Couplings. Rods retain fall sise 
and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


1614 Locust Street . 
129 George Street 


Bex 581 JACKSONVILLE, FLA 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purchaser to Pay 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 
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ST. LOUIS, MO. 
BOSTON, MASS. 




















THE SURVEYOR 
and Municipal and County Engineer 


has been established for 40 years and is known throughout the world as the 
chief authority on Roadmaking, Sewerage and all other Municipal Work. 


Advertisers regard it as an excellent medium for attracting business and public 
authorities use its columns to make known their requirements. 


Published every Friday, price 12 cents. 
Annual Foreign Subscription, 8 dollars. 


A specimen copy sent free upon application to the publishers, 


ST. BRIDE’S PRESS, Ltd., 14 Bride Lane, Fleet Street, 
London, England 




















News! 


The editorial columns provide you with 
new methods and practices in use by others 
in your field. 


But the advertisements are no less im- 
portant for they keep you informed of 
advances in equipment and machinery that 
mean savings in construction costs. 


READ THE ADVERTISEMENTS ! 


Engineering--Architecture=| 
Pleasing Construction 
WD WD 


And then he said: 


“Both architects and engineers will find tremendous stimu- 

lus in Mr. Fowler’s new book, just off the press. The 

relationship between the two subjects is age-old, but here 
a new viewpoint is presented, Mr. 
Fowler’s book is confidently ex- 
pected to become the standard au- 
thority on artistic, or architectural 
design for Bridges, Buildings, 
Dams, Towers, Lighthouses, Sea 
Walls, Tunnel Portals, Retaining 
Walls, Piers, and all similar engi- 
neering structures. ‘A closer bond 
will be formed between architec- 
ture and engineering, enhancing 
the beauty of the world.” 


The Ideals of 
Engineering 
Architecture 


by C. E. FOWLER 


Conenting CS Engineer 
Member of erican — © of 
Civil Engineers, Engineering Insti 
tute of Canada, Society of Terminal 
Engineers. 


Follow this 
fellow’s example. 
Fill in the 
coupon below. 





Gillette Publishing Co., 400 W. Madison St., Chicago, Iil. 
py of “The Ideals of Engineering Architecture,”’ by Fowler. 


yonnee send a 
I agree to sit rv} plus postage by check or money order or return the book 
within 5 days. 


Name. 





Company. 








City. 














Do you mention WATER WorKS AND SEWERAGE when writing? Please do. 
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PRESSURE - SEWER - CULVERT 
Lock-Joint Pipe Co., Ampere, N. J. 














ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 


Cast Iron Pipe 


Bell and Spigot type 
Sand Cast 
Long Lengths 






Manufacturers of Pressure and Gravity Type 
Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


MeWane Preealked Joints or Open Bell 
Sizes: 114 thru 12 inches. Fittings. 


a pound eat ow, 








We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 








New York Chicago Kansas City Los Angeles 
San Francisco Denver Portland, Ore. Dallas 
Salt Lake City 






Write us concerning your Sanitary Problems. 





















ILCLORATOR ror 


Assures the efficient opera- WATER, SEWAGE, 
tion of your gas control INDUSTRIAL 
apparatus by delivering PLANTS, SWIM- 


7 
20 Years Experience clean ‘gas uninerrutetly eS pools 
Prevents clogging also 


Write for Boo klet necessity for blowing off 
. . »? ir- 
“The Cleaning of Water Mains tanks: Pays for itself. Cir 


cular on request. 


of Water Main Cleaning 


National Water Main Cleaning Co. THE FILCLOR COMPANY 


~ 32 Charch St. New York } Commercial Trust Bldg. 
| Philadelphia Penna., U. S. A. 


























CLEARING HOUSE HUNGERFORD & TERRY, Inc. 





20% off—Rebuilt Transits and Levels 


Best selection in United States. Every Engineers and Manufacturers of 
Peg gy Bh. 
est. onvenien ay- 
ment plan. Your old instrument ten tn WATER PURI FICATION ad 
trade. Write for our list (WSC69). 


WARREN-KNIGHT CoO. Including 
re gg seni Transits ee oe Al R-WASH FI LTERS 
hy AVA at) Ok ee) 
FERROSAND !RON-REMOVAL FILTERS 


CALLS FOR BIDS BASEX WATER SOFTENING ZEOLITE 


CHEMICAL FEEDERS 




















U. S. ENGINEER OFFICE, 1068 Navy 
woe Washington, D. C. Sealed pro- STREET, SEWER AND WATER CASTINGS 
posals will be received here until 3 P. M., teat ‘ . H H 
CothesG S00 sae thins ceeeda: toe Ga Made of a on ta in various 
" nishing, installing and testing four vertical 4 ee eet 
| motor-driven pumping units for the Booster Write for Catalog and Prices 
Pumping Plant, Washington Aqueduct, SOUTH BEND FOUNDRY CO. 
| btn oo ig D. C. Further information on All Kinds of Gray Iron Castings SOUTH BEND, INDIANA 
on, 











Do you mention WATER WoRKS AND SEWERAGE when writing? Please do. 
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REGISTERED CIVIL ENGINEER—\M. §., 
Mass. Inst. of Tech.; one year surveying 
on municipal construction; 3% years of 
engineering research and materials test-— 
ing, mostly on sewer construction in large 
city. Age 27. Excellent references. 
Trained in hydraulics and soil mechan— 
ics. Address ‘‘R. G. H.,’’ % Water Works 
and Sewerage, 420 Lexington Ave., New 
York City. 
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POSITIONS WANTED 
This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 























WATER PURIFICATION SUPERINTEND- 
ENT, married man, desires position as 
Superintendent or Assistant Superintend-— 
ent of a municipal or industrial water 
plant. Familiar with all details of water 
purification and water softening includ-— 
ing chemical and bacteriological analyses. 
Has been in charge of an industrial plant 
for seven years and experienced in han- 
dling men. Address “‘D. A. C.,"’ % Water 
Works and Sewerage, 420 Lexington Ave., 
New York City. 





SANITARY ENGINEER, B. S. in Sanitary 
Engineering 1929. Experience as inspec— 
tor and instrumentman in highway and 
railroad construction. Drafting expe-— 
rience with The Truscon Steel Company. 
M. S. in Sanitary Engineering 1932. Lo- 
cation immaterial. Salary no considera- 
tion, Available immediately. Refer- 
ences Address H. J. H., % Water 
Works and Sewerage, 400 W. Madison 
St., Chicago, Illinois. 

SUPERINTENDENT CHEMIST — Position 
wanted by man thoroughly familiar with 
filter plant operation and water softening. 
Has eight years of laboratory experience, 
four years’ experience in filter plant 
operation and four years as_ superin- 
tendent of water works in town of 15,- 
000. Address “P. C. L.,”” % Water Works 
and Sewerage, 420 Lexington Ave., New 
York City. 


WATER CHEMIST AND BACTERIOLO- 
GIST—Ph. B. in chemistry. Five years 
sanitary chemist, State Dept. of Health. 
Seven years in charge of purification and 
sanitation of large eastern water supply. 
References. Available immediately. Lo- 
cation immaterial. Married. Age 36. Box 
6008, Water Works and Sewerage, 400 
W. Madison St., Chicago, Il. 








ENGINEERING SALESMAN, age 36, uni- 
versity graduate 1916, with chemistry 
major. Eleven years engineering sales 
experience contacting public officials and 
contractors on municipal, county, state 
and government public works. Last three 
years in Minnesota, Wisconsin and North-— 
west. Previously four years calling on 
irrigation and _ reclamation projects, 
water works, hydroelectric companies, in 
California and other Pacific Coast states. 
Good sales record with largest com-— 
panies. Available immediately for serv— 
ice anywhere. F. L. M., Water Works & 
Sewerage, 400 W. Madison St., Chicago, 
Ill. 





RESEARCH AND CONTROL CHEMIST— 
B. S. in chemistry from eastern univer- 
sity. Three years’ experience in indus— 
trial research on water treatment and 
boiler—plant control. Now associated 
with large research organization work- 
ing on ammonia-chlorine process. Desire 
position as operating chemist or research 
development. Available immediately. Sal- 
ary no consideration. Excellent refer- 
ences. Age 24. Are you keeping step 
with advances in water chemistry? Ad- 
dress “G. H. Y.,” % Water Works and 
ne. 420 Lexington Ave., New York 

ty. 





SANITARY ENGINEER—27 years old; at 


present water works chemist in small 
town, three years water works and sew- 
erage experience, B. S. and M. §S. in Civil 
Engineering, desires change to large city 
or industry having domestic sewage and 
industrial wastes disposal problems. Mod- 
est salary to start, with increase as abil- 
ity is shown. Address ‘A. ae * 
Water Works and Sewerage, 420 Lexing-— 
ton Ave., New York City. 


WATER WORKS SUPERINTENDENT 
Three years’ experience in charge of 
water works in city of 15,000 Population, 
Prior experience: Eight years in char 
of filtration plants in city of 100,009 Do! 
ulation and one year in charge of se P- 
treatment works. Position desired as su. 
perintendent or assistant superintendent 
of water works, sewerage, or both. 

36; married; American, and college 

uate with C. E. degree. Immediately 
available. Address “W. W.,” % Water 
Works and Sewerage, 420 Lexington Aye 
New York City. b 


EXPERT on sewage and industrial wastes 
disposal and stream pollution with tep 
years’ experience and accumulated data, 
Formerly connected with largest disposa] 
program in U. S. Qualified to investj_ 
gate, study, report, design, supervige 
operation, construction, take charge or 
advise on all phases of sewage disposal 
Permanent _or temporary work desired. 
Box 6012, Water Works and_ Sewerage. 
400 W. Madison St., Chicago, Ill. - 








EXPERIENCED DESIGNER on water. 
works and sewerage. Have been with 
some of the country’s leading sanitary 
engineering firms. Age 37. Married. As- 
soc. Mem. of American Society of Ciyj) 
Engineers and Member of A. W. W. A. 
Have been in responsible charge of de- 
sign. Box 6010, Water Works and Sew- 
erage. 400 W. Madison St.. Chicago, I, 





CiVIL ENGINEER—Age 23; B. S. in En- 
gineering, Princeton University, 1929; ¢, 
E., Princeton, 1932, with thesis in Water 
Supply. Over two years with American 
Bridge Company, Engineering Depart- 
ment, but very anxious for position in 
water supply or sewerage work. Experi- 
ence desired primarily; remuneration a 
secondary consideration. Good drafts- 
man. Excellent references. Address “D, 
E.,’””’ Y% Water Works and Sewerage, 420 
Lexington Ave., New York City. 


GRADUATE ENGINEER — Twenty-eight 
years old with two years’ experience in 
sanitary and public health engineering 
desires a position with some firm doing 
work along sanitary engineering lines. 
References upon request. Address E. H. 
L., % Water Works and Sewerage, 420 
Lexington Ave., New York City. 











Gentlemen: 


is enclosed. 





Comprehensive 


WATER WORKS PRACTICE 


A Manual Issued by the American Water Works Association 


Authoritative 


Twenty-six chapters and an Appendix presenting stand- 
ard forms, procedures, specifications and contracts in- 
cluding all phases of collection, quality, treatment, dis- 
tribution, financing, management, fire protection, etc. 


More than 800 pages, $5.00. 


———-— — — — — — — -— — — —— ———-— USE THE COUPON ---—-——-—-—-——---—---------- 


WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, III. 


[] Please mail me a copy of WATER WORKS PRACTICE. My check or money order for $5.00 


Complete 
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«This hook should be on each 
operator’s desk” 


Says Abel Wolman, Editor of the Journal of The Amer- 
ican Water Works Association, in the Introduction to 


WATER PURIFICATION CONTROL* 


By Epwarp S. Hopkins 
A short, non-technical guide in water purification plant control. 


This book is practical. It gives the most up-to-date 
methods in the simplest possible way. 

It is a book for the plant operator, addressed espe- 
cially to his needs, particularly those who have charge 
of a small plant, and who are obliged to “go it alone”. 


Chapters and Sections on: 


Coagulation Mud Deposit 

Mixing Sand Cleaning 

Floe Characteristics Chlorination 

pH Control Tastes and Odors 
Color Removal Chloramines 
Sedimentation Aeration 

Filtration Algae Control 
Standards of Purity Corrective Treatment 


Indeed the plant operator here has a miniature en- 
cyclopedia, including a manual of directions on equip- 
ment and construction. Many useful and convenient 
tables are included and the book is plentifully illustrated. 

Durably bound in green cloth, $1.75. 


WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, Ill. 


Gentlemen: 


L] Please mail me a copy of WATER PURIFICATION CONTROL. My check or money order 
for $1.75 is enclosed. 


a MEET OP EOC TTS Ee eT re eT ic ce ie OE ETO TE CER = 


ADDRESS 
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* See the Review of Mr. Hopkin’s book by an authority—Wellington Donaldson, of Fuller and 
McClintock, Engineers—which appears in this issue on page 314. 
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Alvord, Burdick & 
Howson 
Engineers 
John W. Alvord, Charles B. 
Burdic Louls R. Howson, 
Donald H. Maxwell. 
Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Dispo Drain- 
age, Appraisals, Power Gen- 
eration. 
Civic Opera Building, Chi- 

cago. 





Black & Veatch 


Consulting Engineers 

Sewerage, Sew Disposal, 
Water 5u ater rifi- 
cation, Beciric Lighting 
Power Plants, Valuations, 
Special Investigations, Re- 
ports and Laboratory. 


B. B. Black, N. T. Veatch, 


Jr. 
Kansas City, Mo., Mutual 
Bidg. 





H. Burdett Cleveland 
Censulting Sanitary Engineer 
Water Supply and Purifica- 

“pispossl, 
sposa. 
Industrial 
Wastes, Destep. Reports, 
Consultation, Investigation, 
Bivaluation of Works, 
vision of Construction. 
Transportation Building. 
225 Broadway, New York. 


uper- 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 
Waterworks areas 
Lighting Appra 
Rate Investigations 
Kansas City, Mo., Interstate 


Bldg. 
Los Angeles, Cal., Western 
Pacific Bullding. 





Chicago Testing Labora- 


tory, Inc. 
and affiliated 
Chfenge Paving Laboratory, 
ne. 


Consulting and Inspecting 
Engineers 

Hugh W. Skidmore 

Gene Abson 

Materials, Processes, Struc- 

tures, Consultation, Inspec- 


ting, ° 
ee iStietion and 
Experts in on. 
636 Lake Shore Drive, 
Chicago. 


. B. Bankson 
Consulting Hydraulic, Sani- 
tary and Valuation Engi- 


neers. 
Pittsburgh, Pa., Clark Bidg. 





H. O. Chute 


Chemical Engineer 

Stream Pollution and Trade 
Waste Problems Handled from 
the Standpoint of Recovery of 
Products. Specialist in Mult- 
iple Effect Evaporation. 

50 Hast 4ist Street, 

New York City. 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Mu- 
nicipal Engineering, Power 
Developments, Expert Ex- 
aminations and Reports. 


Toledo, O., 1046 Spitzer Bldg. 





A. W. Dow 


Chemical Engineer 
Consulting Paving Engineer 
A. W. Dow, Ph. B., Mem. 
Am. Inst. Ch. s. 
Asphalt, Bitumens, Paving, 
Hydraulic Cement, Engineer- 
ing Materials. 

131-8 B. 23d St., 

New York Oity. 





Fowler, Charles Evan 


Consulting Civil Engineer 
M. Am, Sec. C. E. M. Eng. 
Inst., Can. 

Bridges, Foundations, River 
and Harbor Improvement, 
Dredges, Dredging. 

gad York City, 25 Church 








Gascoigne, George B. 


Consulting Engineer 


W.L. Havens A.A. Burger 
F. W. Jones F. C. Tolles 


Sewerage and Se Dis- 
gece Water §S F and 
rification, Treatment of 
Industrial Wastes. 
Cleveland, Leader Bldg. 





Gordon & Bulot 


Engineers 
seen to Maury & Gor- 


on. 
Water Supply and Purifica- 
tion, Sewerage and Sewage 


8 A 
Deslen, Appraisals, Reports. 


Chicago, 53 W. Jackson 
Blvd. 





Hall, B. M., & Sons 


Civil, Mining and Hydraulic 
Engineers 

Southern Water Powers 
Drainage 

Irrigation 

Atlanta, Ga., Peters Bldg. 





Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Dis- 
posal, Hydraulic Develop- 
ments, Reports, Investiga— 
tions, Valuations, Rates, De- 
sign, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 


112 East 19th St., New York 





A. Elliott Kimberly 
Consulting Sanitary Engineer 
Water Supply, Water Puri- 
fication, ater Softening, 
Sewerage, Sewag> Disposal, 
Sewage Treatment, aste 
Treatment, Specialists in 
Milk and in Canning Waste 
Treatment. 


1102 Atlas Bldg., Columbus, 
Ohio. 





Morris Knowles, Inc. 
Engineers 


Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 


Pittsburgh, Pa. 





Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations, 

Statler Bldg., Boston. 





Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 

Sewerage and Sewage Dis-— 
sal, ater Supply and 
rification. 


New York, 50 Church St. 
Cortlandt 3195. 





Sheppard T. Powell 


Chemical Engineer 
Treatment Of Water f 
dustrial Uses. “= 
Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

213 St. Paul Place, 
Baltimore, Maryland. 





Malcolm Pirnie 
Engineer 


Malcolm Pirnie, 
Charles F. Ruff. 


Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 

Supervision and Operation. 
Valuation and Rates. 


25 W. 43rd St., New York, 
7 2- 





Randolph-Perkins Co. 


Consulting Engineers for 
“ee Supply and Distribu- 
on. 


Sewerage and Sewage Dis- 
posal. 

Street Lighting Systems. 

Zoning and City Planning. 

Water Power Development. 

Flood Protection. 

Excavation Specialists. 


Stripping Properties 
pected. 


8 East Huron St., Chicago. 


Pros- 





Robinson & Steinman 
Consulting Engineers 
H. D. Robinson 
D. B. Steinman 
Bridges: Design, Construc- 
tion, Strengthening, Investi- 

ation, Reports, Advisory 
ervice. 
117 Liberty St., New York 
City. 





Astrid S. Rosing, Inc. 
Sewer Pipe. 
Drain Tile. 
Steam and Electric Conduits. 
Building Tile. 
Fire Brick. 
3464 N. Clark St., Chicago, Ill. 





P. H. Taylor Audit Co. 

Municipal Accountants and 
Auditors 

Audits. 
Systems. 
Budget Preparation. 
Investigations. 
i oo Ave., Buffalo, 
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NTIRELY automatic in 

action, the GECO Auto- 
matic Sampler collects three 
samples of sewage during each 
cycle of its operation: one near 
the surface, another at mid- 
depth and a third near the bot- 
tom of the channel. At inter- 
vals proportional to the rate of 
flow of material thru the chan- 
nel. It is as dependable in 
winter as in summer, all mov- 
ing parts being protected 
against freezing of sewage or 
spray. Easily cleaned and 


Photograph of GECO Automatic Sampler Installation with Protecting Covers Removed 


made of corrosion-resisting 
material, it will give years of 
dependable, low cost service. 


This machine is also readily 
adaptable to many industrial 
sampling problems such as 
diluted stock, white water 
in paper mills, manufacturing 
wastes, or process liquids. 


If you are interested in obtain- 
ing truly representative sam- 
ples of crude or treated sewage 
—at low cost—write for com- 
plete details. 





The GENERAL ENGINEERING COMPANY, Inc. 


50 BROAD ST., NEW YORK CITY 


350 Bay Street 


a 159 Pierpont Street 
roronto, Canada 


Salt Lake City, Utah 








Adelaid House 
London, England 


European Representative 
F. P. Egeberg, Oslo, Norway 























PURE WATER | 


ee BUILDER OF CITIES 


re 


iz 


“(Wholesome (WWater’” is traditional ian 
/holesome ‘ am 18 beittinind — i _ 
a 


in PHILADELPHIA | 


ly keeping with this tradition Philadelphia 
authorities early recognized the value of 
dependable chlorination. 


Three W & T chlorinators were purchased 
in 1919 and three more in 1921. Then, fol- 
lowing an exhaustive test of the 7 new type 
Vacuum Chlorinators purchased in ’22, 
repeat orders followed for 4 more in ’23, 


2 more in ’?27 and FIFTEEN more in 1928. 
Twenty-eight W&T Vacuum Chlorinators 


in service on Philadelphia’s water supply 
today substantiate our every claim for simple, 
dependable operation and extremely low 


a ee ee ee ee i men 
¥ wis ae 


maintenance. 


This same dependable, low cost chlorination 


’ 


can be yours, too, when you install W&T 
VACUUM CHLORINATORS. Send for 


technical publication 38. + + + + 7 +» 


As early as 1799 the City 
Fathers of Philadelphia 
appreciated the important part 
pure water plays in the devdl- 
opment and growth of any 
town. In that year Councils 


WALLACE & TIERNAN CO.INC. © |) | reais 
Manufacturers of Chlorine and Ammonia Control Apparatus Ee | nicipal waterworks went ia 
NEWARK, NEW JERSEY _ operation. 


Branches in Principal Cities 


| Other W&T chlorinators—® 

) more—sterilize Philadelphia's 

public and private swimming 

~, pools, disinfect sewage ard 
perform allied tasks on i 
lations other than those 


Municipal Water Depart 


“The Only Safe Water Is A Sterilized Water” 
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Nctober, 1932 Vol. LXXIX. No. 10 


Cobble Mountain Dam of Springfield, Mass., Water Supply. 
(Photograph Taken Before Reservoir Started to Fill.) 


IN THIS ISSUE 


Character of Sewage in the Southwest 
Filtration of Public Water Supplies in the Orient 


Report of Convention of the New England Water Works Association 


Notes on Operation of the Sewage Treatment Plant of Dearborn, Mich. 

















WAREHOUSE STOCKS of 
Aqua NUCHAR 


are carried by the following 
who can make prompt delivery 


BROOKLYN, N. Y. 
Brooklyn Terminal Stores, Inc. 
Foot of North 10th Street 


CHICAGO, ILL. 
Crooks Terminal Warehouse Co. 
14th Place and Canal Street 


DALLAS, TEXAS 
Interstate Fireproof Storage & 
Transfer Co., 301 N. Market St. 

HOUSTON, TEXAS 
Houston Central Warehouse Co., 
San Jacinto and Commerce Streets 

KANSAS CITY, MO. 

Crooks Terminal Warehouse, 
1104 Union Avenue 


ST. LOUIS, MO. 
St. Louis Terminal Warehouse 
Company, 826 Clark Avenue 


OKLAHOMA CITY, OKLA. 
O.K. Transfer & Storage Co., Inc. 
531-539 West Main Street 
MEMPHIS, TENN. 
Patterson Transfer Company 
24 North 2nd Street 
NEW ORLEANS, LA. 
Dietrich & Wiltz, Inc. 

200 N. Peters Street 


LOS ANGELES, CAL. 


Braun Corporation, Ltd. 


2260 East 15th Street 


SAN FRANCISCO, CAL. 
A. C. Lo Prest, 550 8th Street 


TORONTO 2, ONT. CANADA 
J. Van Benschoten, ¢/o Standard 
Warehouse & Mercantile, Ltd. 














CONSIDER THESE | 
costs Low 


... to insure 


palatable water? 


HESE figures are taken at random from the costs cited 
in the Round Table Discussions in Water Works Engi- 
ing, April 6th and 20th, 1932. 


They represent the price of effective taste and odor removal 
with activated carbon. 


The carbon used was Aqua NUCHAR, which has also been . 
the agent employed in 99% of the amazingly successful 
cases you’ve heard and read about in the past few 
months. 


In less than a year and a half Aqua NUCHAR has been 
adopted by well over 300 municipalities. Isn’t this con- 
vincing proof that Aqua NUCHAR will solve that taste 
and odor problem of yours? 


An interesting booklet, ‘‘Round Table Discussion on the 
Use of Activated Carbon for Taste and Odor Removal,” 
will be mailed you on request. The services of our Water 
Purification Division are at your command without cost 
or obligation. Address the Industrial Chemical Sales 
Company, Inc., 230 Park Avenue, New York... or 205 W. 
Wacker Drive, Chicago. 


AQUA 


Powdered Activated Carbon 


—a 








You have made it SAFE ....... 


aa ..NUCHAR will make it PALATABLE 











